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PERIODONTAL DISEASE AND ITS MEDICAL 
ASPECTS.* 
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From the dental point of view the consideration of the 
medical aspects of periodontal disease presents itself as a 
twofold problem; the first consideration is the necessity 
to prove the importance of the pathological changes which 
may occur in this area, with respect to their influence on 
systemic conditions, while the second is to show how a 
rational scientific procedure has now been developed for 
the treatment of these conditions by conservative means, 
the orgy of ruthless extraction of teeth that has existed 
in the past thus being prevented. 

By way of definition “periodontal disease”, as referred 
to in this paper, is taken to include all lesions of the 
periodontium, but more especially those involving the soft 
tissues surrounding the teeth, and including, therefore, 
all the so-called forms of gingivitis and that dreaded 
condition commonly known as “pyorrhea”. In discussing 
these lesions, however, I do not include the obvious oral 
manifestations of such systemic d as syphilis, 
diabetes, certain blood dyscrasias et cetera, all of which 
produce periodontal lesions, but rather the cases in which 
in routine practice the incidence is almost 100%. 

It is not my intention in this paper to attempt to show 
the relationship between oral foci of infection and the 





1 Read at a meeting of the Queensland Branch of the British 
Medical Association on March 7 a 








various systemic conditions attributed to these foci, but 
rather to show that an area of hitherto undreamed-of 
dimensions exists in the mouth from which the absorp- 
tion of bacteria and bacterial toxins can take place, and 
furthermore that there is a mechanical force in operation 
to assist this absorption, as well as an ideal system 
present to carry out the distribution of these toxins to 
all parts of the body. The words “undreamed-of 
dimensions” are employed purposely, for here it may 
be pointed out that in a mouth containing a full com- 
plement of 28 teeth in an advanced state of periodontal 
disease the total area of the surface from which bacterial 
absorption can take place is approximately 20 square 
inches, whilst such an area around one molar tooth in 
an advanced case is approximately the size of a thumb 
nail. It is impossible to imagine a chronic suppurating 
ulcer this size anywhere else in the body treated with 
such indifference as that displayed towards oral infection. 

In order to understand the exact conditions existing in 
periodontal disease, one must first examine the pathology 
of the disease processes existing in an area so affected. 
The pathology of periodontal disease is best discussed 
under four headings: (i) pathological changes in the 
gingival crevice, (ii) pathological changes in the gingive, 
(iii) pathological changes in the periodontal membrane, 
(iv) pathological changes in the alveolar bone. So far 
as this paper is concerned, we need consider only the 
changes taking place in the gingival crevice and gingive 
themselves, as these are the two areas most concerned 
with toxic absorption. 


Pathological Changes in the Gingival Crevice. 

The gingival crevice has been defined as “the capillary 
space between the free gingiva and the tooth surface”. 
When a tooth erupts, the outer enamel epithelium unites 
with the oral epithelium to form the gingival margin, 
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and further apically persists as the epithelial attachment. 
In periodontal disease this crevice becomes deeper and 
forms what is known as a “pyorrhea pocket” or, more 
correctly, a “periodontal pocket”. The formation of this 
pocket is accompanied by a definite chain of events and 
presents a uniform pathological picture. Probably the 
first step in the formation of a pocket is the mechanical 
or traumatic irritation of the epithelial lining of the 
crevice. This is often caused during eating: by pressure 
of the gingive against a sharp nodule of subgingival 
calculus. Immediately a break occurs in the epithelial 
lining we find in the deeper tissues evidence of a round- 
celled infiltration and later proliferation of the deeper 
layers of the epithelium. This “downgrowth of the 
epithelium”, as it is called, always precedes deepening of 
the pocket. When a break occurs at the base of the 
pocket, this round-cell infiltration again occurs, accom- 
panied by downgrowth of the epithelium, and with the 
formation of this granulation tissue at the base of the 
crevice the fibres of the periodontal membrane are 
destroyed and the soft tissue separates off from the tooth, 
the proliferated epithelium forming the lining of the 
deepened pocket. Fish gives an explanation of this down- 
growth of the epithelium; he is of the opinion that when 
breaks occur in the epithelium, toxins from bacteria in 
the crevice pass into the tissues and a lymphangitis 
ensues. Now since the epithelium is nourished only by 
lymph, its nutrition then consists of infected lymph, and 
since it is a known fact that the presence of a dilute 
toxin acts as a stimulant and produces proliferation of 
young epithelial cells, then the young epithelial cells 
in the deep layer of the lining epithelium proliferate and 
grow down in finger-like projections into the subepithelial 
tissue. In a pocket so formed we have an ideal site for 
the further deposition of calculus, and we find that 
wherever a nodule of calculus is deposited, there occur 
immediately opposite a break in the epithelium and the 
formation of a small ulcer. This is due to mechanical 
trauma with superimposed bacterial infection. 

In passing, it may be of interest to note that the modern 
concept of calculus deposition involves a_ threefold 
hypothesis: 

1. The behaviour of calcium salts in a solution of 
colloids. Colloidal solutions hold in solution greater 
quantities of crystalloids than simple solutions, and on 
the other hand the concentration of the crystalloids on 
the surface of the colloidal particles causes the colloids 
to serve as a starting point of precipitation whenever the 
crystalloids are in excess. 

2. Changes in the pH of the pocket contents. A rise in 
the pH of the pocket contents (consisting of saliva plus 
a crevicular exudate) is accompanied by a precipitation of 
calcium salts (calcium carbonate, calcium phosphate). 
The crevicular exudate in cases of periodontal disease is 
slightly alkaline, and this tends to raise the pH of the 
saliva with resulting deposition of calcium salts as 
calculus. This produces a vicious circle, as the more 
advanced the disease, the more alkaline the crevicular 
exudate becomes; therefore we have more calculus more 
gingival irritation, more gingival irritation more alkaline 
exudate, more alkaline exudate more calculus, and so on. 

8. Changes in the pH of the saliva. Carbon dioxide loss 
from the saliva after secretion also tends to raise the 
pH with the accompanying precipitation of calcium salts. 

The actual fixation of the precipitated salts to the teeth 
is probably achieved by adherent vegetations of leptothrix 
organisms. 

So far, then, I have attempted to show briefly how a 
periodontal pocket is formed and the pathological picture 
that is present in one of these pockets. This conception 
of a deep pocket filled with pathogenic bacteria, and having 
breaks in its epithelial lining, a round-cell infiltration and 
rich capillary beds near the surface, is essential to a 
thorough understanding of the part such a pocket can 
play in the absorption of bacteria and their toxic products. 


The Periodontal Pocket as a Focus of Infection. 


Holman has defined the principle of focal infection in 
the following terms: 





. . . the process of infection from an established infecteg 
focus and the secondary infection of other parts. Such an 
infected focus, however, is not simply the site of the pak. 
of entrance in bacterial invasion such as occurs in ajj 
infectious diseases, but is a local well established infection 
capable of permitting the passage of its contained bacteria, 
from time to time, into the circulation. 

More recently Holman has made the following statement: 


The factors determining the invasion of bacteria from 
an infected focus are largely dependent on the local circula- 
tion about and in the focus, the relative quiescence or 
movement of the tissues, and whilst the dilation of the 
capillaries tends to facilitate such an invasion, here as in all 
other parts of the body the amount of damage resulting 
from virulent bacterial invasions depends both on the 
pathogenicity of the infecting organisms and the resisting 
mechanism of the host. 

Let us consider now the conditions which render the 
periodontal pocket such a favourable site for toxic 
absorption: 

1. The periodontal pocket is an infected focus—that is, 
it is an abnormal] site of bacterial implantation with 
definite evidence of reaction on the part of the soft tissues. 

2. Through the breaks in the epithelial lining of the 
pocket bacteria and bacterial toxins can easily enter the 
underlying tissues. 

3. The presence of rich capillary beds near the surface 
renders particularly simple the absorption of these toxins 
and even the entry of bacteria themselves into the blood 
stream. 

4. The presence of calculus, a mechanical irritant, pro- 
duces a continued capillary response in the adjacent soft 
tissues. 

5. The mobility of a tooth in its alveolus forms a very 
important mechanism aiding toxic absorption, as every 
time the tooth in question meets its antagonist in the 
opposing arch, movement occurs, the tooth in question 
acting as a piston pumping bacteria from the crevice 
through the breaks in the epithelial lining into an area 
richly supplied with dilated capillaries and from which 
absorption is in every way favoured. In this connexion 
the work of Okell and Elliot (the production of bacterizmia 
70 seconds after the chewing of paraffin in a person 
with periodontal infection, and the identification of 
organisms taken from the finger tip with those found in 
the gingival crevice) shows conclusively how important 
this mechanical pump action is. The same principle 
applies in the multiple extraction of badly infected teeth, 
when the forceps act in the same way, and this sudden 
bacterial shower can in cases of subacute bacterial 
endocarditis easily prove fatal. 

6. The enormous area involved in this disease must be 
of considerable importance in the evaluation of foci of 
infection. 

In conclusion, then, one may summarize the factors 
regarding the periodontal pocket as a focus of infection as 
being due to the presence of: (a) a large area with ideal 
conditions for bacterial growth, (b) multiple openings 
through which these bacteria may enter the body, (c) @ 
system available for transportation of toxic material to 
all parts, (d) a mechanism aiding the entrance of these 
toxic products into the body. 


Pathological Changes in the Gingival Tissues. 


The next aspect that arises from the consideration of 
the medical aspects of periodontal disease is the problem 
of diagnosis. The clinical signs exhibited in the gingival 
tissues themselves very often form the whole basis of an 
oral examination, and consequently far too frequently 
teeth are condemned by a medical man on these symptoms 
alone. This is one of the gravest diagnostic errors that 
can be made—so much so that one can almost make the 
statement that the cases in which the most alarming 
clinical symptoms are present are the cases in which the 
most dramatic results can be obtained after treatment. 
The presence of abundant calculus, gingival edema and 
hemorrhage, and even a macroscopic amount of pus, is no 
criterion whatsoever of the prognosis of the case. 
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The pathological changes occurring in the gingival 
tissues themselves may be considered under the following 
headings: 

1.Changes in colour: 

(a) Changes due to interference with normal oxidation 
and reduction processes. 
(b) Changes due to pigmentation. 
2. Changes in contour: 
(a) Changes due to cedema. 
(b) Changes due to atrophy. 
(c) Changes due to hyperplasia. 
3. Changes in consistency: 
(a) Changes due to cedema. 
(b) Changes due to hypertrophy. 


In order to summarize the pathological changes under- 





| 


lying the clinical conditions found in the gingive it would | 


perhaps suffice to say that the basic underlying factor is 
the condition of stagnant anoxia. We know that in an 
area of chronic inflammation the blood stream is slowed 
down and a condition of stagnant anoxia exists—that is, 
the oxygen tension in the blood is normal and the hemo- 
globin value is normal, but there is a diminished rate 
of blood flow, causing an oxygen lack due to insufficiency 
of supply. This insufficiency of supply leads then to 
increased reduction of the hemoglobin content, which in 
turn accounts for the changes in colour noted in the 
gingival tissues in cases of periodontal disease. 
bluish-red cyanotic shade of chronically inflamed gingival 
and alveolar tissues is then explained. 


The fact of the oxygen lack also underlies the changes 
in contour and consistency in many cases, for these 
changes are often due to edema. In explanation of this 
phenomenon, then, it is believed, that as the supply of 
oxygen is insufficient for the normal oxidation and 
reduction processes of metabolism, these processes cannot 
go on to completion, and instead of the formation of the 
end-product of metabolism (carbon dioxide), improperly 
oxidized metabolites, such as lactic and pyruvic acid, 
are produced. The presence of these acids in the tissues 
is generally supposed to cause edema; the exact 
mechanism is still somewhat in doubt. Wells believes that 
the presence of acids changes the osmotic pressure of 
the cell fluids, causing them to take in water, while 
Fischer is of the opinion that the presence of the acids 
increases the affinity of the colloids of the cells for water. 
Whichover theory is accepted, the basic fact that acid 
accumulation is the underlying cause of the cedema is in 
common agreement, and therefore the stagnant anoxia 
which is the cause of the acid accumulation is again the 
underlying factor in all. the changes in contour and 
consistency due to edema. 








Fieurs VIII. 


A: Normal. B: Pocket formed by cdema of gingival 
margin. C: Pocket formed by detachment of soft tissue. 


It should be noted here also that a periodontal pocket 
can be formed in two ways: (i) by the migration of the 
base of the crevice apically and the detachment of the 
soft tissue from the tooth, as previously described; (ii) 
by edema of the gingival margin and the migration of 
the mouth of the pocket towards the occlusal surface of 
the teeth. It is found, then, that in many cases the 
actual depth of the pocket is extremely difficult to gauge 
at the first glance, and after conservative treatment 
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pockets of the second variety may become practically non- 
existent, owing to the reduction of edema. 

In so far. then, as the medical aspect of periodontal 
disease is concerned, one comes to two main conclusions: 

1. The diagnosis of periodontal disease is an involved 
procedure, and the prognosis in any case must never be 
given on clinical gingival symptoms alone. 

2. In the periodontal pocket there is a very common 
and important focus from which toxic absorption can take 
place. 

Modern Periodontal Therapy. 


Although modern periodontal therapy has no direct sig- 
nificance for the medical practitioner, still, for the sake 
of completeness, I shall round off this paper with an 
account of how modern periodontal therapy attempts to 
attack this problem, and in particular of my own humble 
attempts to produce a rational and scientific procedure 
based on an understanding of the pathological processes 
present. 

This “radico-conservative method”, as it has been 
termed, actually embodies practically all of the existing 
procedures; but the originality, if any, lies rather in the 
planning and the application of the therapeutic procedure 
in question to the condition in which the pathology 
indicates that this procedure has a particular application. 
Therapeutic Procedure. Pathological Application. 

(i) Removes mechanical irritation. 
(ii) Aids healing of ulcerated 

crevicular lining. 
(iii) Indirectly aids reduction of 
cedema. 


Scaling. 


(i) By pressure reduces cedema. 
(ii) Is a mechanical adjunct to 


Interproximal paraffin 
packing. 


scaling. 

(iii) Bland antiseptic dressing facili- 
tates healing of crevicular 
ulcers. 


(i) As a replacement therapy aids 
the oxidation and reduction 
processes in the adjacent 
tissue. 

(ii) Combats the state of stag- 
nant anoxia. 

(iii) Reduces cyanosis and cedema. 
(iv) Produces active hyperzemia. 


Oxygen insufflation. 


(i) Eliminates pockets caused by 
migration of the base of the 
crevice apically. 

(ii) Reconstructs conditions where- 
by the patient can maintain 
oral hygiene. 


Gingivectomy. 


(i) Eliminates pockets caused by 


hyperplasia of gingival 
tissues. 


Electrocoagulation. 


(i) Creates a state of physiological 
rest to aid healing of diseased 
tissue. 


Splinting of loose teeth. 


(i) Produces equal distribution of 
occlusal forces over all teeth, 
thus preventing overloading 
of some teeth and disuse of 
others. 

(ii) Removes one of the causes of 
tooth mobility. 

(ili) Restores the pericementum to 
normal state. 


Occlusal equilibration. 


(iv) Prevents further vascular 
changes in the periodontal 
membrane. 


(i) Aids prevention of recurrence 
of the disease. 

(ii) Institutes a system of active 
massage and thorough inter- 
proximal cleaning. 

(iii) Produces interproximal kera- 
tinization by friction, thus 
ensuring an unbroken epi- 
thelium. 


Home treatment. 
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In my opinion it is the treatment planning that is all 
important in periodontal therapy. An example of this is 
seen in the system advocated by Fish, of London. Fish 
employs the operation of gingivectomy as the full and 
complete treatment of these conditions. In my opinion 
this operation has a definite place in periodontal therapy, 
but as in many cases there is a combination of pockets 
of detachment with edema of the gingival margins in the 
presence of infection, surely it is a sounder surgical 
principle first to clear up the infection, then reduce the 
edema, before surgically removing the detached soft 
tissues. 

As I have stated before, then, this “radico-conservative 
method” is an attempt to place periodontal therapy on a 
scientific basis, and the only scientific basis surely is 
the understanding of the pathological processes that are 
present, coupled with a realization of the particular value 
of each therapeutic procedure employed. In brief, the 
method is as follows: first, elimination of the mechanical 
causes of irritation—calculus; secondly, restoration of the 
tone of the deep tissues; thirdly, reduction of edema and 
restoration of an unbroken epithelial lining of the pocket; 
fourthly, reconstruction of a new gingival margin by 
surgical remova! of the detached soft tissue; fifthly, 
establishment of occlusal relations so as to give a balanced 
bite with adequate but not too much function to every 
tooth; and finally, patient instruction in a system of oral 
hygiene designed to give maximum cleansing and massage 
combined with interproximal keratinization of the inter- 
dental spaces and of the lining of the gingival crevice. 


Conclusion. 


In conclusion, then, I would make the following sug- 
gestions. First, I would suggest that the cooperation of 
the medical and dental professions is equally as impor- 
tant in cases in which oral sepsis is suspected of being a 
contributory cause of some general condition as it is when 
the oral condition is a manifestation of some systemic 
condition. Secondly, from the reasons previously given, 
the periodontal pocket must rank very high in the list of 
possible foci of infection. Thirdly, the diagnosis of perio- 
dontal disease and the prognosis in a case of periodonto- 
clasia cannot be given from a cursory examination of 
the clinical signs. Finally, the fact of the incurable 
aspect of so-called “pyorrhea” is now of historical interest 
only, for modern periodontal therapy based on a scientific 
knowledge of the pathological conditions present produces 
results that were formerly considered impossible. 


<a ————_— 


DISUSE ATROPHY OF SKELETAL MUSCLE. 





By J. C. Eccres, 


From the Kanematsu Memorial Institute of Pathology, 
Sydney Hospital, Sydney. 





Wuewn muscle is inactive for long periods it undergoes 
a striking atrophy, and the histology of this process has 
recently been studied in detail by Tower.” This paper 
describes certain preliminary investigations into the physi- 
ology of muscles suffering from disuse atrophy, and also 
an attempt to discover the daily dosage of stimulation 
required to prevent the atrophy. This latter investigation 
has clinical significance in relation to the prevention of 
the disuse atrophy that occurs during immobilization, for 
example, when limbs are in plaster casts, or, generally, 
when patients are in bed. 


Method. 


The hind limb muscles of cats have been rendered 
completely inactive by an operative procedure resembling 
that of Tower.” The cord has been divided at the first 
lumbar region, and all dorsal roots below this level on 
both sides have been severed, care being taken not to 
injure any large accompanying blood vessels. The lower 
stump of spinal cord is in this way completely cut off 
from any incoming nerve impulses, and as a consequence 








remains in a state of inactivity during the post-operative 
period of several weeks. The ventral horn cells with their 
motor nerve fibres do not show any degenerative changes.” 
The muscles have remained flaccid and have not exhibited 
even the occasional bursts of activity which were observed 
by Tower and attributed to direct mechanical stimula- 
tion of the cord. Thus the muscles are kept at absolute 
rest and have an intact motor and sympathetic supply; 
their sensory fibres also do not degenerate, as they are 
sectioned central to the ganglion. 

The above operation has been performed on 20 cats, 
and four of these died before the termination of the 
experiment from sixteen days to six weeks later. The 
large majority were in excellent condition at the end of 
the experiment and were gaining in weight, so that the 
initial period of weight loss was largely offset. The 
average weight loss for the whole series was less than 
0-3 kilogram—less than 10% of the total weight—and 
would be largely accounted for by the disuse atrophy of 
the hind limb muscles. 

In most experiments the sciatic nerve of one side has 
been given a certain period of maximum tetanic stimula- 
tion per day, while the other limb has served as a pure 
disuse atrophy preparation. In order to allow circulation 
through the muscle the rate of the tetanic stimulation 
has been about 40 per second and has been intermittent— 
half-second stimulation periods alternating with half-second 
periods of rest. The daily doses of stimulation have varied 
in different experiments from ten seconds to two hours. 
In order to minimize fatigue stimulations longer than 
ten minutes have been given in divided doses of about 
ten minutes with ten-minute periods of rest in between. 
In the first six experiments the stimulation was applied 
through buried loops of silver wire surrounding the 
sciatic nerve, and elsewhere insulated by shellac. Unfor- 
tunately a considerable growth of fibrous tissue occurred 
around the wire and was sufficient to strangle the nerve 
in some experiments. In the later experiments the sciatic 
nerve was stimulated through the skin by means of a 
localized pad over the nerve and a large indifferent pad. 
Care was always taken that the stimuli were maximal, and 
this was checked repeatedly throughout the stimulation. 
The stimulation would also excite the sensory fibres and 
evoke the antidromic vascular response, but probably was 
not strong enough to excite the sympathetic post-ganglionic 
fibres. The deafferentation and cord section effectively 
prevented the animals from feeling even the strongest 
stimuli, and with suitable petting they remained quiet 
and contented even during prolonged stimulations. 

In the final investigation all animals were anesthetized 
with “Nembutal”, and four muscles of each hind limb 
were prepared for myographic recording—two ankle 
extensors, the slow red muscle, seleus; the quick white 
muscle, the medial head of the gastrocnemius; and two 
dorsiflexors of the ankle, extensor digitorum longus and 
tibialis anticus. The isolated nerves of the muscles were 
stimulated by maximal induction shocks and the con- 
traction tensions of each muscle in turn were recorded by 
a frictionless isometric mirror myograph, the initial 
tensions being chosen to give the maximum contraction 
tensions for the twitch, the double twitch and the tetanus. 
The double twitch was produced by two maximum stimuli 
at the optimal interval apart—five to ten milliseconds. 
Throughout the investigation the muscles were enclosed in 
a moist warm box at about 37° C. 

At the end of the experiment the muscles were carefully 
dissected out from the living animal and weighed, after 
the tendons beyond the muscle substance had been cut off. 
They were then dried to a constant weight. Two fore- 
limb muscles (the biceps brachii and the extensor carpi 
radialis) were also dissected out and weighed moist and 
dry in order to help in the establishment of controls. 
Other control investigations are described later. 


Results. 
Muscle Weights in Disuse Atrophy. 
The above operative procedures for producing disuse 
atrophy give a bilateral effect. It is impossible to design 
the operation so that one side will be normal, the other 
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showing disuse atrophy, for that would involve making a 
longitudinal section of the cord and leaving one side 
normal. Hence two indirect procedures have been employed 
to determine the weight loss in disuse atrophy. 


1. The muscles of six normal animals have been weighed 
as described above. It has been found that normally each 
muscle weight is a fairly constant fraction of the total 
body weight, the standard deviations from the mean being 
in no case much above 10% (Table I, column 2). Column 3 
of Table I shows that the means for the ratio of muscle 
weight to body weight are much smaller in the disused 
muscles. In Table I the weights of the two forelimb 
muscles, biceps brachii and extensor carpi radialis, show 
that in the absence of disuse the two sets of cats in 
columns 2 and 3 are comparable as regards the ratio of 
muscle weight to body weight. Hence it is possible to 
calculate the percentage of normal to which the disuse 
atrophy has diminished the muscle weight (column 4). 
The percentage standard deviations for the disused 
muscles are about twice as great as normal (contrast 
column 3 with column 2), deviations even as large as 
20% being recorded for tibialis anticus and extensor 
digitorum longus. Possibly this is caused by various 
uncontrolled conditions of the disused muscle, for example, 
posture and the amount of passive movement. Active 
movements have never been observed. 

2. The second procedure involves a comparison of normal 
and disused muscle weights by reference to the common 





TABLE 
Muscle weights x 1,000 

Total body weights 
(Standard deviations shown in 


in 


standard made by the weights of completely denervated 
muscle. Thus in two experiments the only operative 
procedure has been to cut the sciatic nerve on one side 
and after three weeks the ratio of degenerated muscle to 
normal muscle was determined (columns 2 and 3, Table 
II). In two other experiments the full spinal cord 
operation has been performed and in addition the sciatic 
nerve was cut on one side. Again after three weeks the 
ratio of disused muscle to degenerated muscle was deter- 
mined (columns 4 and 5, Table II). From the two sets 
of ratios so obtained the disuse/normal ratio is derived 
by multiplication as shown in columns 6 and 7, Table II. 

There is satisfactory agreement between the percentage 
atrophies determined by these two methods, the approxi- 
mate average values for the atrophic weights as percentages 
of normal being as follows: soleus, 55%; gastrocnemius, 
60%; extensor digitorum longus, 63%; tibialis anticus, 
57%. In Tables I and II the period of disuse was twenty- 
one days. The results of 16-day experiments showed no 
significant deviation. One experiment with forty-five days’ 
disuse suggested that the atrophy was slowly progressive 
beyond twenty-one days, for the percentage weights then 
were as follows: soleus, 39%; gastrocnemius, 56%; extensor 
digitorum longus, 58%; tibialis anticus, 50%. 

The time course of disuse atrophy would thus appear to 
resemble that of degeneration atrophy; for example, 
Lipschiitz and Audova® and Langley and Kato observed 
a degeneration atrophy to about 60% of normal in three 
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columns 2,3 and 5. 


parentheses below means.) 
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1 2 3 4 5 6 
| Stimulated Muscle 
| Relative Effect Weight Relative 
Six Experiments Nine Disuse Atrophy of Atrophy. Eight Stimulated | to Normal Muscle 
Type of Muscle. with Normal Experiments. Column 3 Muscle Experiments. Weight. 
Muscle. (21 Days.) | UGeieee 3X 100) (21 Days.) Column 5 ) 
| (-———’ x 100 
| Column 2 
Fresh Muscle : 
Soleus 1-04 0-505 48-5 0-58 56-0 
(0-09) (0-075) (0-08) 
Gastrocnemius 3-04 1-65 53-5 2-0 66-0 
(0-18) (0-26) (0-31) 
Extensor digitorum longus -05 0-69 65-5 0°95 90-5 
(0-10) (0-14) (0-12) 
Tibialis anticus 2-00 1-16 58-0 1-89 94-5 
(0-21) (0-24) (0-19) 
Biceps brachii .. 1-73 1-785 
(0-18) (0-15) Normal forelimb 
Extensor carpi radialis -00 1 muscles. 
(0-04) (0-10) 
Muscle: 
~ i oe . ‘ , 0-26 0-125 47-0 | 0-144 54-5 
(0-020) (0-021) (0-025) 
Gastrocnemius en F 0-79 0-415 52-5 | 0-515 65-0 
igitors 0268. 0-18. 6¢ 288 86 + 
Extensor digitorum longus . ; 0 | *225 0 
(0-018) (0-029) | (0-035) 
Tibialis anticus 0-505 0-28 55°5 0-455 90-0 
(0-045) (0-058) (0-05) 
Biceps brachii .. 0-475 0-48 
(0-058) (0-045) Normal forelimb 
Extensor carpi radialis *27 0-28 muscles. 
(0-019) (0-023) 
TABLE II. 


Weight of Degenerated Muscle 


Weight of Disused Muscle 








— siieliiendd 
egenerated | Ww Disuse Disuse Weight x 100 
Weight of Normal Muscle. Weight of Degenerated Muscle. Normal Weight. 
1 | (Mean of Two Experiments.) (Mean of Two Experiments.) | 
Muscle. | Ticindeidieneaene eta ——| « a ‘a ipctntiaiaaiaiman eben } * te 
| | | 6 7 
2 3 4 5 (Column 2x Column 4))(Column 3 x Column 5) 
Fresh. Dry. Fresh. Dry. Fresh. | Dry. 
| 
Soleus - ad 0-81 | 0-825 0-77 0-76 62-0 62-5 
Gastrocnemius .. | 0-64 . 1-11 1-12 71-0 62-5 
Extensor digi | 
eggs } 0-59 0-59 1-06 | 1-07 62-5 63-0 
Tibialis anticus .. 0-535 0-525 1-08 } 1-10 58-0 68-0 
' 
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weeks and to about 45% of normal in forty-five days. 
Columns 4 and 5, Table II, show that in the gastrocnemius, 
extensor digitorum longus and tibialis anticus disuse 
atrophy is slightly less than degeneration atrophy; the 
soleus is exceptional in that disuse atrophy is much 
greater. Table II shows that this difference arises on 
account of the very small degeneration atrophy in the 
soleus, fér disuse atrophy is at least as great as in the 
other muscles. The exceptionally small degeneration 
atrophy of the soleus has been confirmed in two other 
degeneration experiments, and was also observed by 
Langley®™ (Table III), but not commented on. 


Muscle Contraction in Disuse Atrophy. 


Tetanus.—The maximum tetanic tension in kilograms 
has been calculated per gramme of both fresh and dry 
muscle weight. It is diminished to about 60% to 80% of 
normal in disuse atrophy (Table III, column 5), the loss 
of tetanic contraction power being thus even greater than 
the loss of muscle weight in all the four muscles. The 
high tension/weight values for the gastrocnemius relative 
to the other muscles may be largely attributed to the 
much shorter lengths of its muscle fibres—about 25 milli- 
metres as against 40 to 50 millimetres for the other 
muscles. 

Twitch—In some experiments the time course of the 
muscle twitch at the optimal initial tension has been 
photographed. The times from beginning to summit and 
from summit to half decay show that there is no sig- 
nificant change in disuse atrophy. Thus with the tibialis 
anticus in four disuse atrophy experiments the times to 
summit were 28-5, 27-0, 31-5 and 26-0 milliseconds (mean 
28-5 milliseconds), while in three normal muscle experi- 
ments they were 27-0, 23-0 and 30-5 milliseconds (mean 
27% milliseconds). Similarly the half decay times of the 
disused muscle were 30-5, 31-0, 33-0 and 32-5 milliseconds 
(mean 32-0 milliseconds), and with normal muscle 27:5, 
27-0 and 33-0 milliseconds (mean 29-0 milliseconds). 

Summation of Twitches.—In disused muscle the contrac- 
tion evoked by double stimulation at the optimal interval 
bears a smaller ratio than normal to the single twitch 
(columns 2, 3 and 6, Table IV). This is particularly 
evident with the tibialis anticus and the extensor digitorum 





longus. Figure I shows that the normal summation curve 


_ Tasie IT 


Fresh Muscle Weight in Grammes. 


(Standard deviations in parentheses under means.) 


Maximum Tetanic ) Contenstion in Kilograms. 


at short volley intervals is much higher and more pro- 
longed than with disused muscle. At the longest interval 
(93 milliseconds) the second contraction of the disused 


a. 














LF) meee, 
Figure I. 
Cat's tibialis anticus. Isometric records of time courses 
of contractions. Broken line shows response to a single 
nerve volley (the twitch), continuous lines show courses 
of contractions added by a second nerve volley at four 
different intervals, 4, 16, 41 and 93 milliseconds (the 
double twitch). (a) A muscle after 21 days’ disuse 
aeons : weight of cat, 3-0 kilograms; weight of muscle, 
2-55 mmes. (b) A normal muscle : weight of cat, 
4-2 kilograms; weight of muscle, 8-8 ammes. Note 
that the added contraction is relatively larger and more 
prolonged than in disuse atrophy. 


muscle contrasts with normal in being actually less than 
the first. ; 

With all four muscles this diminished summation is 
still greater with the maximum tetanus to maximum 
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Muscle. 2 | 3 4 Normal. - 
Eight Normal Nine Disused Seven Stimulated - ‘Column 2 = Normal” “Column 2 
Muscles. Muscles. Muscles. 
Soleus 0-68 0-515 | 0-72 0-76 
(0-04) @: O45) (0-065) 
Gastrocnemius ° 1-34 1-07 1-04 0-80 0-78 
| (0-13) (0-13) (0-12) 
Extensor digitorum | , 
longus on 0-67 0-41 0-50 0-61 0-75 
(0-10) (0-05) | (0-04) 
Tidialis anticus .. 0-59 | 0-37 | 0-39 0-63 0-66 
(0-05) (0-075) (0-05) 
—_ ¥ 7 = _TasBLe IV. Fe ee a eee 
Double Twitch Contraction 
Twitch Contraction 4 6 
Muscle. __ (Standard dovietions tn parentheses under means.) Disused Muscle | Stimulated Muscle 
Normal yw | Normal Muscle 
Six Normal Ele * isused Ele Stimulated (une | comme 
ven ven 
Muscles. uscles. Muscles. Column & | no 
Soleus os ‘a 29 os ie 2-08 1-78 | 1-80 0-86 0-87 
(0-21) (0-15) (0-25) 
Gastrocnemius a 7" en ee 1-91 1-72 1-64 0-90 0-86 
Ramee digteren on oe op oe 0-8 on 
(0-21) (0-125) (0-15) 
Tibialis anticus 2-37 1- 1-55 0-56 0-65 
(0-08) (0-095) (0-16) 
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TABLE V. 





Tetanic Contraction 











itch 7 | 5 6 
1 were riemeaes ct Disused Muscle | Stimulated Muscle 
Muscle. Normal Muscle Normal Muscle 
ann Pan | aes Column 3 Column 4 
ormal ven Disused ven Stimulated | Column : , 9 
Muscles. Muscles. | Muscles. o - | vaame 5 
! | 
Soleus j 4-2 3-2 3-3 0-76 0-79 
(0-77) (0-56) (0-72) 
Gastrocnemius 4-65 3-15 3-2 0-68 | 0-69 
= (0-65) | (0-52) (0-52) 
Extensor digitorum longus .. 5-1 2: 2-55 0-44 | 0-50 
. (0-84) (0-25) (0-41) 
Tibialis anticus . | 1-90 2-25 0-46 0-54 
(0-22) (0-37) 


(0-37) 





twitch ratios (columns 2, 3 and 5, Table V), the ratio 
being less than half normal with the tibialis anticus and 
the extensor digitorum longus. Disuse thus greatly 
reduces the summation of twitch contractions, and this 
may explain the diminished tetanus to weight ratios of 
Table III. Comparison of the ratios in column 5, Table III, 
with those of column 5, Table V, shows that with disused 
muscle the twitch to weight ratio would be about normal 
with the soleus, and would actually be considerably above 
normal with the tibialis anticus, extensor digitorum longus 
and gastrocnemius. Further consideration must be deferred 
until more is known about the nature of twitch summation. 
Fibrillation.—Tower’s™ observation of the absence of 
fibrillation has been confirmed. The disused muscles also 
resembled normal muscle and differed from denervated 
muscle in that direct stimulation did not evoke a tem- 
porary fibrillation (the contracture phenomenon of 
denervated muscle”). In one exceptional preparation 
fibrillation was observed in localized regions in two 
muscles, but it was probably due to the death of some 
anterior horn cells on account of deficient blood supply. 


Effect of Stimulation in Preventing Disuse Atrophy. 


Muscle Weights—The daily durations of stimulation 
varied over a wide range in the different experiments; 
the shortest was ten seconds, the longest two hours. In 
Figure II the weights of each stimulated muscle are 
expressed as fractions of the weights of the corresponding 
disused muscle of the other limb, the abscisse being the 
durations of stimulation expressed on a logarithmic scale. 
There is a considerable scatter in the points, particularly 
with the tibialis anticus; but with all four muscles the 
increment in weight shows no significant relationship 
to the duration of stimulation, at least until the duration 
is less than thirty seconds and possibly until it is less 
than ten seconds. 

In Figure II arrows show the increments in weights 
at which disuse atrophy is entirely prevented. On the 
average this approximately occurs with tibialis anticus, 
and with extensor digitorum longus the stimulated muscles 
also approximate to normal weight. However, with the 
gastrocnemius and soleus all durations of stimulation fail 
by a large margin to maintain the normal weights of 
the muscles. Thus Table I, column 6, shows that with 
the soleus and gastrocnemius the stimulated weights are 
respectively only about 55% and 65% of normal, while 
with the extensor digitorum longus and tibialis anticus 
they are about 88% and 92% (averages of the values for 
fresh and dry muscles). 

In Figure III the muscle weights of the tibialis anticus 
are directly plotted for both the disused and stimulated 
sides, the results of each experiment being joined by a 
vertical line. The stimulated points (standard deviation 
10%) show much less scattering than the disused points 
(standard deviation 21%) and fall about a mean close 
to the normal mean. Thus the scatter of points for the 
tibialis anticus in Figure II is largely due to the wide 
variations already noted in the effects of disuse atrophy 
in the control leg. Figure III also shows that even the 
ten-second stimulation is as effective as the longer periods 


of stimulation in maintaining the muscle weight at near | 


normal. 
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Muscle Contractions.—Similarly the duration of stimu- 
lation has no differential effect in any of the other 
measurements that have been made on the stimulated 











muscles. Hence the measurements for all durations have 
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point the ratio weight of stimulated muscle to 

weight of disused muscle is plotted against the 

daily duration of stimulation (expressed on a 

logarithmic scale for convenience). The arrows 

show the ratio at which on the average the normal 
weight would be maintained. 
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Figure III. 


Tibialis anticus: fresh muscle weight in grammes 
per kilogram of body weight plotted as ordinates; 
abscisse, daily duration of stimulation on logarithmic 
scale. Solid circles show disused muscle and are 
joined by perpendicular lines to points (open circles) 
for corresponding stimulated muscle. The horizontal 
broken line shows mean value for stimulated muscles. 
Note much larger scatter for 4d than for 
stimulated muscles. 


been averaged, as in column 5 of Table I, and shown in 
Tables III, IV and V. 

In Table III, columns 4 and 6, the tetanic tension to 
muscle weight ratios are seen to be considerably lower 


i 


10sec. 








rn 
os 





164 


THE MEDICAL JOURNAL OF AUSTRALIA. 


Avecust 16, 1941. 





than normal, and little if any higher than in disused 
muscle. The ratio of double twitch to twitch (Table IV, 
column 6) and the ratio of tetanus to twitch (Table V, 
column 6) are both seen to be much lower than normal. 
In the case of the soleus and gastrocnemius the values 
do not significantly differ from those for disused muscles 
(compare column 6 with column 5 in Tables IV and V). 
In the case of the extensor digitorum longus and tibialis 
anticus, however, the stimulated muscle is significantly 
nearer to normal than the disused muscle. 


Discussion. 

The most striking finding is that, in preventing disuse 
atrophy, stimulation periods even as short as ten seconds 
are as effective as prolonged stimulation. Further investi- 
gation is required to determine the minimum duration of 
stimulation. In this period of ten seconds’ stimulation 
(ten half-second periods of tetanization, at about 40 per 
second, alternating with half-second periods of rest) only 
about 200 stimuli would be applied to the muscle, and 
altogether its state must be much below the normal level 
of activity. 

The much greater effectiveness of stimulation of the 
tibialis anticus and extensor digitorum longus (column 6, 
Table I) also merits attention. There are two possible 
suggestions. 

1. There may be differences in the muscles. In general 
characters (speed of contraction et cetera) the cat’s 
gastrocnemius resembles the tibialis anticus and extensor 
digitorum longus in being a fast pale muscle, while the 
soleus is a slow red muscle.’ However, in column 5, 
Tables IV and V, the gastrocnemius resembles the soleus 
and differs from the other two muscles in that disuse 
atrophy has considerably less effect on the ratios of double 
twitch to single twitch and of tetanus to single twitch. 

2. During stimulation the muscles are contracting under 
different conditions, and this may alter the effectiveness 
of the stimulation. The contractions of the strong ankle 
extensors always kept the ankle fully extended, and this 
position was maintained during the half-second inter- 
missions. Thus the extensors soleus and gastrocnemius 
were contracting in the fully shortened condition, while 
the extensor digitorum longus and tibialis anticus were 
kept fully extended. 

The second explanation could be tested in two ways. 
Tenotomy of the tendo Achillis on one side and similar 
daily stimulation of both sciatic nerves would reveal any 
differences produced in the extensor digitorum longus and 
tibialis anticus when full shortening was allowed during 
stimulation. Again, tenotomy of the extensor digitorum 
longus and tibialis anticus on one side with similar stimu- 
lation of both sides or only of the tenotomized side would 
also be a test for any adverse effect that shortening has 
on the prevention of disuse atrophy. In this connexion 
it may be recalled that tenotomized muscle atrophies 
almost as rapidly as denervated muscle.”“” It may be 
that this atrophy occurs because the normal natural 
activity of the muscle fails to maintain its normal weight 
when full shortening is allowed, as is postulated for the 
soleus and gastrocnemius in the second explanation above. 
The above experiment would test this possibility. 

However, though stimulation may almost completely 
prevent atrophy in the tibialis anticus and extensor digi- 
torum longus, it fails to make a large improvement in the 
ratio of tetanic tension to muscle weight (Table III) and 
in the ratios, double twitch to single twitch and tetanus to 
twitch (Tables IV and V). This effect is probably related 
to Fischer’s® observation that in denervated muscles 
stimulation causes a considerable diminution in atrophy, 
but only a slight retardation of the pronounced loss of 
birefringence; that is, electrical stimulation almost com- 
pletely fails to prevent the progressive damage which 
denervation produces in the ultra-structure of the muscle 
fibres. Something more than just tetanic stimulation must 
be required to keep the muscle normal. It may be that 
alternate lengthening and shortening of the muscle are 
needed. This could be tested by alternate stimulation of 
the popliteal and peroneal nerves. The effect of passive 
movements and . both alone and in conjunction 
with stimulation, could also be tried. 





The very short duration of the stimulation required 
for prevention of disuse atrophy suggests that the periods 
of stimulation used in electrotherapeutic practice (often 
one or two hours several times a week) are probably much 
too long. The effects of only a few minutes’ stimulation 
should be investigated, and attention should be given to 
passive movements and massage. Finally disuse atrophy, 
particularly of the leg muscles, occurs in all patients 
immobilized in bed, and the resulting weakness prolongs 
convalescence. A few powerful voluntary contractions per 
day, allowing lengthening and shortening of muscles, 
would probably be sufficient to prevent any large disuse 
atrophy. Similarly, in immobilized limbs disuse atrophy 
might be often preventible. 


Summary. 

In 20 cats muscles of the hind limbs have been rendered 
completely inactive for several weeks by section of the 
spinal cord in the upper lumbar region and of all the 
dorsal roots below this level. The innervation of the 
muscle remains normal, but it atrophies because of disuse. 

In the four hind limb muscles investigated, the moist 
and dry weights fall to about 60% of normal in three 
weeks. The tetanic contraction strength falls still further, 
the ratio of tetanic contraction to muscle weight being 
only 60% to 80% of normal. The summation of successive 
twitches at short intervals is also greatly impaired; for 
example, the ratio of tetanus to twitch varies from 
three-quarters to less than half normal in the different 
muscles. 

An attempt has been made to prevent disuse atrophy by 
tetanizing the motor nerve for different periods daily in 
different experiments, this artificial exercise being made 
as nearly normal as possible. It was surprising to find 
that all daily periods of tetanization, from ten seconds 
to two hours, had a similar effect; in the case of the 
tidialis anticus and extensor digitorum longus the atrophy 
was almost prevented; in the case of the gastrocnemius 
and soleus there was much less effect. In all the muscles 
the ratio of tetanic contraction to weight and the summa- 
tion of twitches were improved little if at all. 

The differences between the various muscles are dis- 
cussed, and attention is drawn to the clinical significance 
of these results. 
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A COMPARISON OF THE EFFECTS OF DISUSE AND 
DENERVATION UPON SKELETAL MUSCLE. 





By G. Reb, 


From the Department of Physiology, University 
of Melbourne. 





Ir has long been recognized that mammalian skeletal 
muscle undergoes definite morphological changes following 
division of its nerve supply (Ricker and Ellenbeck,™ 
Tower," Hines and Knowlton,” Chor, Dolkart and 
Davenport). Briefly the more important of these changes 
consist, in the early stages, of atrophy (apparent within 
the first week and proceeding rapidly during the next few 
weeks), increase in number and vesiculation of the sub- 
sarcolemmal nuclei (many of which are dispersed through 
the fibre) and, later on, usually after four to six months, 
degenerative changes, loss of striation, resumption of the 
elongated shape of the nuclei and ultimate transformation 
of the muscle into fibrous tissue. Changes also occur in 
the muscle spindle (Tower). In addition, denervated 
muscle exhibits spontaneous fibrillation and shows 
decreased excitability to the faradic current and to con- 
denser discharges of short duration; it is also much more 
sensitive to acetylcholine. Tower®®®®9G® has shown that 
so far as the extrafusal fibre is concerned, section of the 
anterior horn cell innervation is in all respects equivalent 
to division of the peripheral nerve. 

A problem which has often provoked discussion is 
whether the atrophic changes in muscle consequent upon 
denervation are due simply to disuse or whether they are 
to be explained in terms of the lack of some influence, other 
than motor impulses, of the anterior horn cell on the 
muscle fibres which it supplies. It has been suggested 
that such a trophic influence might be comparable with 
that which exists between a nerve cell and its processes 
(Cook and Gerard®) and which is concerned with the 
integrity of the whole cell as a living unit. To what 
extent other factors, such as the presence of degenerating 
nerve tissue within the muscle itself or the development 
of fibrosis, influence the morphological changes in dener- 
vated muscle has also been the subject of discussion 
(Tower®®2? ), 

Experimental disuse of skeletal muscle has been brought 
about by tenotomy (Ricker, Lipschiitz and Audova™) 
or by immobilization in plaster of Paris (Chor and 
Dolkart™), but in these experiments the nervous con- 
nexions were left intact. In 1937, however, Tower®®” 
showed that an isolated region of spinal cord with 
divided posterior nerve roots was capable of survival 
and that the muscles of the hind limb of the dog 
innervated by such a region of cord underwent disuse 
atrophy. The muscles in Tower’s three experiments were 
not examined within the first two months after operation, 
and no attempt was made to compare in the same animal 
the effects of disuse on the one side with those of ventral 
root denervation on the other. 

In the experiments to be described such a comparison 
has been made. 


Methods. 


Lumbar laminectomy was performed on six cats under 
ether anesthesia and the dura mater was opened. The 
spinal cord was divided. by silk ligatures above the fourth 
lumbar and below the second sacral segments. The dorsal 
roots of the intervening segments (fourth, fifth, sixth 
and seventh lumbar and first and second sacral) were 
divided intradurally on each side. The ventral roots 
were divided extradurally on the right side. A few days 
after the operation both hind limbs were encased in 
plaster of Paris. The urine was expressed from the bladder 
daily. Pressure sores occurred over the region of the 
ischial tuberosities, but from three to four weeks onwards 
they progressively healed. Of these six animals, three 
survived respectively for five, six and ten weeks, when 
the plaster casts were removed. Stimulation failed to 
elicit reflex responses in either lower limb. The animals 
were decapitated under ether anesthesia and the calf 








muscles were exposed. The integrity of the motor innervya- 
tion on the left side was tested by stimulation of the 
sciatic nerve with the faradic current, and also by 
examination of a portion of the gastrocnemii muscles 
after staining with gold chloride (Ranvier). The seg- 
ments isolated were verified at autopsy. According to 
Reichard and Jennings, the sciatic nerve of the cat is 
derived chiefly from the sixth and seventh lumbar and the 
first and second sacral roots. 

Strength-duration curves for the gastrocnemii muscles 
were plotted by means of condenser discharges with a 
resistance of 11,000 ohms in the circuit. Twin-point brass 
electrodes 1-5 centimetres apart were used. The gastroc- 
nemii muscles were removed, weighed and examined histo- 
logically after fixation in 10% formalin solution and 
staining with iron hematoxylin. 


Results. 

Of the three animals killed at five, six and ten weeks 
after operation, the first two only were shown to have 
an intact motor innervation of the left gastrocnemius. 
Reflex responses were shown to be absent in both 
gastrocnemii. 

The isolated region of the spina] cord of the cat killed 
at ten weeks was replaced by scar tissue, and both 
sciatic nerves were shown to have degenerated, both 
gastrocnemii were fibrillating and the microscopic appear- 
ance was similar in the two sides. The subsequent 
remarks apply, therefore, only to the two animals 
examined after five and six weeks. 

The cat examined after six weeks showed spontaneous 
movements in the “disused” side similar to those 
described by Tower.°” These were observed for a period 
of twenty minutes after removal of the plaster cast. They 
consisted of dorsiflexion of the toes or slight flexion of the 
whole limb, which occurred every few seconds up to one 
minute or could be elicited by percussion over the lumbar 
region. 

Each of the animals showed alteration in the shape of 
the strength-duration curve of the right gastrocnemius 
muscle. The curve of the left gastrocnemius resembled 
that of a normal muscle and showed its characteristic 
discontinuity. 
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Strength-duration curves from gastrocnemii of Cat II. 

The upper curve is from the denervated, the lower curve 

from the disused muscle. (Ordinates in volts, abscisss 
in microfarads.) 


Figure I represents the strength-duration curves from 
the right and left gastrocnemii of a cat six weeks after 
operation. The “Chronazie” of the right is 0-64 micro- 
farads; that of the left is 0-08 microfarads. 
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TaBis I. 
Ww of Gastrocnemius. 
Sie it w oe eight in Grammes Percentage of Animal's Weight. 
Cat. (Kilograms.) Ex nt. 
(Weeks. ) Right. Left. Right. | Left. 
I 2-2 5 6-3 9-8 0-29 0-45 
ai 1-2 6 2-4 4-9 0-20 0-41 











In both animals fibrillation was present on the right, 
but not on the left. The weights of the gastrocnemii 
muscles of these two cats are set out in Table I. 

The average percentage of the body weight of the 
gastrocnemius in 12 control cats was 0-84%. There would 
therefore appear to be considerable atrophy of the “dis- 
used” muscle, but even more so of the denervated muscle. 

Measurement by means of a micrometer eyepiece of the 
diameter of 100 muscle fibres in transverse section con- 
firms this difference; the ratio of fibre size, right and 
left, was 17:21 in the first cat and 14:19 in the second cat. 

Microscopic examination (see Figures II, III, IV and V) 
revealed atrophy of the individual muscle fibres, more 
pronounced in the denervated muscle. Transverse 
striation was present in both sides, though it was slightly 
more pronounced in the “disused” muscle. The most 
striking feature of the denervated muscle concerned the 
subsarcolemmal nuclei, which were greatly increased in 
number, and many could be seen in the transverse sections 
in the depths of the fibre. The nuclei also were increased 
in size and stained less deeply, some being vesicular in 
appearance. These nuclear changes did not occur in the 
“disused” muscle. Here the nuclei retained their normal 
shape, staining and situation. Definite granular or 
vacuolar degeneration was not met with on either side. 
In the interstitial tissue the infiltration of small round 
cells and sometimes polymorphonuclear leucocytes was a 
feature of the denervated but not of the “disused” side. 
Fibrosis was not a feature on either side. The 
equatorial regions of the muscle spindles stood out 
conspicuously against the atrophied muscle fibres, par- 
ticularly on the denervated side. Atrophy of the intrafusal 
fibres and dilatation of the capsule of the spindle were 
present, the latter being more pronounced in the denervated 
than in the “disused” muscle. 


Discussion. 


For a full discussion of the changes following disuse or 
denervation of skeletal muscle the papers of Tower should 
be consulted. 

It is probably not possible to obtain experimentally a 
more complete state of disuse of skeletal muscle than by 
this method. Even so, there is the possibility of spon- 
taneous activity of the anterior horn cells,-a view 
supported by the occurrence of spontaneous movements 
which Tower®” observed and which could be seen in one 
of our animals. In these experiments muscular atrophy 
is more pronounced on the denervated than on the 
“disused” side. On the other hand, Lipschiitz and Audova™ 
found that tenotomy caused atrophy nearly as great as 
that caused by nerve section. Knowlton and Hines, 
however, showed in rats that after fourteen days loss 
of weight of muscle was much less after tenotomy than 
after denervation. Later than this, tendon regeneration 
occurred. The view that atrophy is due to disuse 
encounters the difficulty that most attempts to prevent 
atrophy by stimulation have met with no success. Even 
Fischer,” who found in his experiments on rats that 
electrical stimulation much retarded the loss in weight 
of denervated muscle, postulated that the electrical treat- 
ment caused mainly a training effect without influencing 
the “ultrastructure” of the denervated muscle. 

Solandt and Magladery® found that denervated muscle 
still atrophied after fibrillation had been prevented by the 
administration of quinine. This would appear to exclude 
Langley’s™ view that fibrillation is responsible for the 
muscular atrophy. Nevertheless, the presence of fibrilla- 
tion may still account for the greater degree of loss of 





weight after denervation as compared with that following 
“disuse”’. 

So far as the changes in the muscle spindle are con- 
cerned, Tower has pointed out that the polar regions are 
innervated by the ventral roots and the equatorial regions 
by the dorsal roots. In these experiments the dorsal root 
ganglia, though severed from the cord, were probably 
intact. Tower™®® has described the dilatation of the 
capsule of the muscle spindle as a feature of ventral root 
denervation and has stated that as a result they stand 
out conspicuously in transverse sections. It is possible 
that this feature may be apparent as a result of the general 
atrophy of both intrafusal and extrafusal fibres, a view 
which is supported by its occurrence in both denervated 
and disused muscles, although more conspicuous in the 
former. 

At all events it would appear that the morphological 
changes in skeletal muscle five or six weeks after denerva- 
tion are not entirely due to disuse. At this stage nuclear 
changes are not present on the “disused” side, but are 
very pronounced on the denervated side. To what extent 
the absence of a normal trophic influence on the denervated 
muscle is responsible for these changes it is not possible 
to state. Products of disintegration of nervous tissue 
may conceivably bring about proliferation of the end-plate 
nuclei; but it is difficult to see how they can be responsible 
for the changes in the subsarcolemmal nuclei generally. 
At this early stage the possibility of the mechanical effect 
of fibrosis in contributing to the degree of atrophy does 
not arise. 

Summary. 


A comparison has been made of some of the effects of 
disuse and denervation upon the gastrocnemius muscle 
of the cat. 
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Reports of Cases. 





A CASE OF “MONOCYTIC” LEUCHA@MIA. 





By E. Wuurte, M.B., B.S. (Melbourne), 


From the Department of Pathology, Alfred 
Hospital, Melbourne. 





TuHIs case of leuchemia is deemed worthy of discussion 
because of the doubt as to the cell type concerned. 


Clinical Record. 


M.S., a female patient, aged sixty-five years, was admitted 
to hospital on March 25, 1941, and died on April 5, 1941. 
Four weeks before her admission to hospital she had a sore 
on her nose, which cleared up quickly. Soon afterwards 
she contracted a “cold in the head’, which lasted two or 
three days. Eighteen days before her admission she was 
seen by her doctor because of an attack of acute pharyn- 
gitis accompanied by a high temperature. Two days later 
a painful, red, dusky swelling appeared over the left angle 
of the mandible and she seemed very ill. Sulphanilamide 
was given for three days, and then the swelling over her 
jaw was incised, a moderate amount of pus being aspirated. 
After this her condition improved considerably, but she 
was admitted to hospital because of her rapid pulse rate 
and intermittent rises in temperature, together with an 
increase in the swelling of her left cervical lymph glands. 

Examination on her admission to hospital revealed the 
following salient features. The patient was an obese elderly 
female with swelling of the left side of the face and neck 
and with a temperature of 101°4° F., a pulse rate of 104 
per minute, and a respiration rate of 20 per minute. The 
tonsils were not inflamed, but the left tonsil was rather 
larger than the right. General thoracic and abdominal 
examination revealed no abnormality, except for a soft 
systolic bruit along the left border of the sternum. An 
indurated swelling was present over the left angle of the 
mandible, extending onto the neck. The swelling was not 
attached to the underlying bone and was not fluctuant. 
Slightly enlarged tender cervical glands extended in a chain 
down the left side of the neck to the supraclavicular fossa. 
The condition was regarded at first as possibly osteomyelitis 
of the mandible. A skiagram of the jaw revealed no 
abnormality. The patient became increasingly drowsy, 
while the temperature was continuously above 101° F., 
rising as high as 104° F. on occasions. 

Five days after her admission to hospital a painful 
induration of the skin adjacent to the anus was incised, 
but no pus was obtained, only edematous fatty tissue being 
found. Ten days after her admission, on the day before 
her death, a blood examination revealed the following 
data: the hemoglobin value was 36%, the red blood cor- 
puscles numbered 1,870,000, and the white blood corpuscles 
65,000 per cubic millimetre. Examination of a blood film 
revealed moderate poikilocytosis of the red blood corpuscles, 
and some normoblasts were present. Very few normal 
white cells were seen. The predominating type of cell 
varied in size from 154 to 204; many bore some resemblance 
to large lymphocytes, while others were more definitely 
monocytic in type. Those resembling large lymphocytes 
could be described as having large round nuclei containing 
a fairly dense chromatin network (Jenner-Giemsa stain). 





The cytoplasm was pale blue and clear, although in some 
cases it contained azurophile granules and varied from a 
mere rim around the nucleus to about half the cell diameter. 
Many of these large rounded nuclei contained two or three 
nucleoli. Not all the cell nuclei were rounded. All variations 
were met with, including many reniform nuclei resembling 
those of the monocytes of normal blood. These nuclei 
were indented to varying degrees and contained a rather 
pale chromatin network, the cytoplasm being clear and 
having a lilac tinge. A few nuclei were convoluted. Pseudo- 
podial forms were very few. The transition from large 
round cells to the monocytic variety made the separation 
of large lymphocytes from monocytes virtually impossible; 
but the following differential count is an attempt to indicate 
the proportions of the main cell types present: cells with 
large round nuclei, 22%; monocytes, 10%; lymphocytes, 9%; 
monocyte-like cells, 56%; polymorphonuclear leucocytes, 1%; 
myelocytes, 2%. The accompanying photomicrographs 
(Figures I and II) show the various types of cells. 


Post-Mortem Examination. 


post-mortem findings of interest were the 
The liver was large and firm, and weighed 78 
It was pale and mottled on section. The spleen 
weighed 16 ounces. It was rather mushy on section, but 
the trabeculze were faintly seen. A few cervical lymph 
glands were slightly enlarged; no obvious involvement was 
detected in other groups. An extension of reddish-grey 
marrow occupied the medullary cavity of the shaft of the 
femur. An ulcerated area of skin, about one inch in 
diameter, was found at the upper end of the gluteal cleft. 

Histological examination revealed that the organs were 
infiltrated with the same cell types as occurred in the 
peripheral blood picture. The skin adjacent to the ulceration 
was found to be similarly infiltrated. The bone marrow was 
largely replaced by cells of the type already described, the 
cells of the granular series being much diminished, while 
the erythropoietic tissue was decreased in amount. Smears 
from spleen and bone marrow stained by Leishman’s 
method showed clearly the predominance of large mono- 
nuclear cells (Figure II). 


The only 
following. 
ounces. 


Discussion. 


Some of the features of this case make the diagnosis of 
“monocytic” leuchzemia worthy of consideration. 

1. In the peripheral blood stream cells were present 
resembling monocytes and forming, together with more 
definitely monocytic cells, over 60% of the leucocytes present. 

2. It is rather typical of “monocytic” leuchzemia that the 
total number of white cells per cubic millimetre rarely 
exceeds 100,000. 

3. The enlargement of the spleen and lymph glands was 
small by comparison with what usually occurs in myeloid 
or lymphatic leuchemia, although it must be remembered 
that the case under discussion was fairly acute. 

4. A rather characteristic lesion in many of the cases of 
monocytic” leuchzmia so far described has been the occur- 
rence of necrotic changes in the anal region. The ischio- 
rectal “abscess” in this case may be of significance in this 
respect. 

5. The restriction of glandular enlargement to the cervical 
region has been noted in many cases of this type of 
leuchzemia. 

The interesting difficulty in this case was the problem of 
identification of the monocyte. About half the cells present 
in the peripheral blood could not with any certainty be 
classified as monocytes, although in many respects they 
resembled them; nor was it certain that they were not of 
lymphocytic origin. Indeed the case raised the whole 
question of the identity of monocytes and their relationship 
to lymphocytes. Are these two distinct species of cells 
or are they merely variants of one species? There even 
appears to be among the proponents of the theory of mono- 
cytic Mdividuality some important difference of opinion as 
to the normal appearance of a monocyte. If the entity of 
the monocyte is assumed, its origin is still unknown, in 
spite of the evidence brought forward by various investi- 
gators; some claim for it a reticulo-endothelial origin, while 
others claim an origin from the myeloid tissues. 

The usual description of a monocyte is that of a large 
leucocyte about 104 to 20u in diameter and forming normally 
3% to 8% of the white cells of the blood. The nucleus 
occupies an eccentric position and is indented or kidney- 
shaped. The chromatin in the nucleus forms a fine reticulum, 
which stains a pale reddish-blue. Two or three nucleoli are 
usually present. The cytoplasm is abundant, stains a pale 
greyish-blue with eosin-methylene blue stains, and is faintly 
basophilic. Many cells contain fine azurophile granules in 
their cytoplasm. Ehrlich drew attention to a type of mono- 
eyte which had a lobulated nucleus. Thinking it a precursor 
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of the polymorphonuclear cell of the granular series, he 
called it a “transitional” leucocyte. Apparently there is 
still doubt as to the common shape of the monocyte nucleus, 
to judge from the varied accounts given in reputable books 
on hematology; some writers maintain that only a small 
proportion of monocytes have indented nuclei, the majority 
being ovoid or rounded, while others claim that only about 
02% are other than reniform. 

Compare the definition of the monocyte with that of the 
large lymphocyte, which can be described as a leucocyte 
measuring from 124 to 204% in diameter, the cytoplasm 
forming a broad band about the nucleus, the staining being 
fairly strongly basophilic. Azurophile granules are often 
present in the cytoplasm. The nucleus is roughly spherical 
and nearly always indented to a varying degree on one 
side. At least one nucleolus is nearly always present. The 
nucleus is often eccentric in position. 

It will be seen from these descriptions that there is no 
reliable morphological feature which makes possible positive 
differentiation from the monocyte. When supravital staining 
methods are used (for example, Janus green and neutral 
red), fine red vacuoles arranged in rosette fashion in the 
concavity of the nucleus have been displayed in many mono- 
cytes; but many other cells are capable of producing a 
similar effect. The oxydase reaction has been invoked to 
distinguish cells of the myeloid series from lymphocytes, 
and as many monocytes give a positive reaction to this 
test, it was argued that monocytes are of myeloid origin 
and can be distinguished from lymphocytes by application 
of this method. But this is not so, for the test merely 
demonstrates the presence of certain intracellular enzymes, 
and although some cells of myeloid origin give a positive 
reaction, a great number—for example, young myeloblasts— 
do not react to oxydase, while many cells of classical mono- 
ecytic appearance also fail to give a positive result. 

Hence the problem of differentiation of monocyte and large 
lymphocyte is very real. It might be argued that while 
in the leuchemias a great variety of shapes and sizes of 
the cell type mainly affected are produced, and therefore in 
a monocytic or lymphatic leuchemia differentiation would 
naturally be difficult, in other conditions of leucocytosis the 
cell forms would be more mature and so more readily 
distinguished form one another. This contention, however, 
is not borne out in practice, as an examination of the 
literature on the condition of “infective mononucleosis” 
would show. P. Clough states that “the monocytes are not 
increased, and the term mononucleosis is unfortunate because 
misleading”, and suggests that the term “benign infectious 
lymphocytosis” would be a far better one. Referring to the 
same condition, Piney states that “there is still no unanimity 
as to the nature of the mononuclear cells that dominate the 
picture”. He goes on to say that the cells concerned are 
often “monocytoid” in appearance, while others bear a closer 
resemblance to lymphocytes. 

The published accounts of cases of monocytic leuchemia 
also convey the impression of a lax and arbitrary classifica- 
tion of cells into the monocytic category. Since the first 
description of this form of leuchemia by Reschad and 
Schilling-Torgau in 1913 several cases have been reported, 
amounting to 31 in 1930 and over 100 by 1941. Dameshek, 
Levine and others have shown that in many of the cases 
the diagnosis is uncertain, and in some others myeloblasts 
and premyelocytes have been mistaken for monodcytes—all 
of which emphasizes the difficulties in cell differentiation. 
If, as many investigators now believe, the whole of the 
white cells are derived from one primitive cell (the hzemo- 
cytoblast), an explanation for the variety of cells and 
diagnostic difficulties in these leuchemias is apparent, for 
it is reasonable to assume that many types of white cells 
will be produced, some resembling the accepted appearance 
of early myeloid cells, others bearing a closer resemblance 
to lymphocytes or monocytes. One can then understand 
why, in their reports on cases of the so-called monocytic 
leuchemias, Piney and others refer to “monocytoid” cells. 

An inquiry into the origin of cells classed as monocytes 
indicates still further the insecure basis on which these 
cells have been classified and identified. The “unitarian” 
or monophyletic theory of hematopoiesis put forward by 
Pappenheim in 1905 postulated an origin of all blood cells, 
both red and white, from a primitive cell, which he called 
a “lymphoidocyte” and which Ferrata termed a “hzmocyto- 
blast”. The “dualistic” theory, the chief exponent of which 
is Naegeli, maintains that some cells arise from the myeloid 
tissue—that is, from the myeloblast—while the lymphocytes 
arise from the lymphoid tissues—that is, from the lympho- 
blast. In actual fact, the myeloblast and lymphoblast cannot 
be distinguished from one another with scientific accuracy, 
and it is probable that they are phases of the one cell. 
Naegeli holds that monocytic leuchemia is merely myeloid 
leuchemia with a differentiation of the myeloblast in the 
direction of the “monocytoid” cell. The “trinitarian” or 











polyphyletic theory adds to the dualistic theory by postu- 
lating a separate origin for the monocytes from a cell 


termed the monocytoblast. This monocytoblast evolves 
through the stage of a promonoblast to the monocyte. The 
Ppromonoblast cannot be distinguished from a premyelocyte, 
and the existence of monoblasts has never been proved. 

The views of Maximow cast some light not only on the 
origin of the monocyte, but on its relationship to the 
lymphocyte. The unitarian hematologists have shown that 
in blood smears from most animals a transition can be 
traced between lymphocytes and so-called monocytes. In 
the rat and monkey they have traced the development of 
lymphocytes into macrophages resembling monocytes, and 
further; supravital staining methods produce a rosette 
when the macrophage stage has been reached. Maximow 
therefore held that a monocyte was a variant of the lympho- 
cyte and not a distinct cell type. This view helps to 
explain the conflicting reports as to the nature of the 
monocyte and its similarity to the large lymphocyte. The 
work of Gulland and Goodall tends to corroborate this view. 
After investigating the problem under discussion they came 
to the conclusion that “the strands of reticulum are not 
only thicker but much more tightly packed together in 
small and large lymphocytes than in the mononuclears 
and transitionals, and every gradation could be found 
between the terminal members of the series in this respect, 
and it was quite common to find great variation in the 
character of the reticulum in different parts of the same 
cell especially frequently in the cells which stand inter- 
mediate between the large lymphocyte and the large mono- 
nuclear”. These investigators also claimed that the mono- 
cyte became large because of the taking up or absorption of 
fluid giving rise to separation of the strands of the reticulum 
in the nucleus. Evidence of their softening was furnished 
by the way in which they were indented by red blood 
corpuscles in blood films. 


Conclusions. 


1. This case of leuchemia is possibly of the type described 
as “monocytic”. There is no convincing evidence that the 
cases of “monocytic” leuchemia hitherto reported are not 
really cases of lymphatic leuchemia, and the reference in 
these reports to cells of a “monocytoid” appearance illus- 
trates the inadequacy and uncertainty of the present methods 
of blood cell differentiation. . 

2. There are good grounds for believing that the monocyte 
is merely a variant of the lymphocyte and not a member 
of another cell series, in spite of the views commonly held 
of a reticulo-endothelial origin. 
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SPASM OF THE CESOPHAGUS IN AN INFANT. 





By W. Keveratt McIntyre, M.C., M.D., M.R.C.O.G., 
Launceston. 





Clinical Record. 


Bapy A.M., aged one year, was brought in from the 
country on August 8, 1940, with the following history. He 
was a full-time baby, breast fed for nine months, and had 
had no abnormal symptoms until he was three months old. 
About that time he developed a cold, and for about two 
weeks had spasms of vomiting food and mucus. At six 
months he was given rusks, but the vomiting immediately 
recurred and again quantities of clear liquid were 
vomited with the food. The rusks were discontinued and 
the attacks gradually subsided. At nine months he was 
given cereals and similar attacks of vomiting returned. A 
month later he contracted measles, during which time he 
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very distressed. He could not retain milk or any 
fluids for several days, and wasted rapidly. Again fluid was 
secreted in quantity and vomited. From this attack he 
has not really recovered, for though he retains some meals 
and is sometimes well for days, any effort to vary or to 
increase the quantity of food makes him vomit. He is 
almost voracious for food most of the time. He has always 
been underweight, more so since the measles. When his 
parents tried to force the feeding the effects were disastrous 
and increased the number and severity of the attacks. His 
weight is now fourteen pounds six ounces; this represents 
a loss of about four pounds during the last two months. 
On examination the baby had a worried expression and 
seemed unhappy. He was grossly under-nourished, with 
soft and flabby muscles. No abnormality was found on 
general examination. A diagnosis of either diverticulitis 
or a congenital narrowing of the csophagus was made, 
and he was sent to Dr. W. Holman for fluoroscopic exam- 
ination after a barium swallow. This gave negative results, 
the meal passing normally into the stomach. A few hours 
afterwards he had another attack and was sent to the 
children’s ward at the Launceston General Hospital. Sister 
McEwan, sister-in-charge of the ward, attempted to wash 
out the stomach, but the catheter could not be passed more 
than six inches from the mouth. The sister reported that 
during the attack the baby swallowed saliva continuously 
until it dribbled from his mouth in a frothy condition, and 
he would then vomit a large amount of fluid together with 
any recent food he had taken. His motions were white and 
constipated. 
On August 15, 1940, a barium bolus was given during an 
attack (Figure I) and Dr. W. Holman reported as follows: 


There is apparently complete stricture of the 
esophagus with a sharply defined lower margin opposite 
the level of the seventh thoracic vertebra. The appear- 
ance would be typical of a cardiospasm, but the 
stricture is far away from the cardiac end of the stomach. 

Next day another barium swallow was given and the 
radiograph “demonstrated no obstruction in the csophagus” 
(Figure II). 

A few days later X-ray examination was repeated during 
and after a spasm and the films recorded the same results, 
the stricture being at the same level. 


Treatment. 


Tincture of belladonna and benzedrine were tried without 
improvement, and by August 19, 1940, the baby had lost 
another six ounces in weight. Potassium bromide, two and 
a half grains, was then given at night and the dose was 
repeated per rectum during attacks. Eumydrine (1 in 
10,000) in doses of two cubic centimetres was given twenty 
minutes before food, five times a day, and the child’s con- 
dition began to improve almost at once. The eumydrine 
was gradually diminished and discontinued in a week, but 
the potassium bromide was continued night and morning 
during his stay in hospital and for a month after he was 
taken home. 


Diet. 


Diet seems to have been of more importance than the drug 
treatment, and it is probable that dieting alone would have 
effected a cure. About the time this condition began to 
improve he was given a fluid diet only, and later strained 
semi-solids were added. He was also given saline solution 
per rectum every four to six hours: until his intake by 
mouth was more satisfactory. The slightest amount of 
roughage in the food immediately provoked a spasm, and 
after a week or two the vomiting ceased, unless he was given 
coarse food. 

He has been home for some months and weighs twenty- 
three pounds; he is given bromide only occasionally, if 
he has an attack. . He still has to be kept to a strict régime 
of soft foods and liquids, and any roughage still brings on 
an attack; but these are of short duration, and if liquids or 
soft foods are given half an hour after the vomiting, they 
usually pass through and are retained. He has to be care- 
fully watched, as even a piece of paper et cetera picked off 
the floor and swallowed will cause a spasm. 

His diet consists of strained soups, cereals without 
roughage, milk et cetera, and he is given fresh fruit juice 
and “Radiostoleum” every day. 


Discussion. 


Apparently the attacks began at about three months and 
increased in severity when cereals were added to the child’s 
food. Sheldon quotes the results of Brown, Kelly and 
other investigators in this condition. They showed that the 
esophagus had not grown to its normal length. The level 
of the spasm (or stenosis in some cases) represents the 
junction of the wsophagus and stomach, the passage below 
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this level being lined with gastric mucosa. They termed 
this core of stomach drawn through the diaphragm into the 
thorax a “thoracic stomach”. 

In this case fluoroscopic examinations show that between 
attacks there is no narrowing of the passage, and prove 
that the condition is probably a neuro-muscular incoordina- 
tion leading to spasmodic closure of an abnormally placed 
sphincter—a cardiospasm. 


Acknowledgement. 


My thanks are due to Sister McEwan for her care of the 
patient and for the progress notes. 


Addendum. 


Since this history was written the mother telephoned me 
to say that the child had had a bad relapse of vomiting 
after eating gravel. For three days he had retained only a 
few spoonfuls of milk. She arranged to bring him to 
hospital, but telephoned me next day to say that the child 
had recovered; a loud noise close to his ear had so 
him that he fell down, and shortly afterwards, when given a 
meal, he took and retained it without trouble. Since then 
he has been given his ordinary meals at regular intervals 
and has apparently quite recovered. 

This dramatic result of fright indicates that the spasm is 
of nervous origin, and also suggests a possible line of 
treatment. 





‘ 


RIGHT-SIDED DIAPHRAGMATIC 
HERNIA. 


CONGENITAL 





By Hucu R. G. Poarts, 
Director of the Post-Graduate Surgical Unit, 


T. E. Wrson, 
Senior Fellow in Surgery, 


AND 


M. NAPTHALI, 
Resident Medical Officer, 
The Prince Henry Hospital, Sydney. 





Clinical History. 


E.L.G., a machinist, aged twenty years, was admitted to 
the Prince Henry Hospital, Sydney, on February 21, 1941. 
Four weeks previously he complained of general malaise 
lasting for five days and associated with night sweats, 
anorexia and constipation, but not with nausea or vomiting. 
After this attack he felt quite well, but jaundice appeared. 
Two weeks later his motions became loose and pale, and 
for the two days preceding his admission to hospital his 
urine was dark in colour. He had lost fourteen pounds in 
weight in the two weeks before his admission to hospital. 

His father was alive and well, but his mother had died 
from a carcinoma of the bowel. 

He had had a severe attack of sinusitis seven years 
earlier, transient jaundice two years earlier, and a tooth 
extracted five weeks prior to his admission to hospital. 
Apart from these there was no history of past illnesses. 
After the attack of sinusitis in 1934 his chest was radio- 
logically examined and the report given was as follows: 
“Consolidation at the base of the right lung probably due 
to a lung abscess.” After lipiodol injection the report 
then was as follows: “There is irregular consolidation and 
marked pleural thickening at the right base, and there is a 
suggestion of cavitation present. No lipiodol entered any 
cavities and the bronchi appeared to be crowded back by 
the consolidation. Appearance suggests either a lung abscess 
or possibly a chronic indurative type of pneumonia.” 

On examination on February 21, 1941, the patient was 
seen to be jaundiced and thin, with a prominence of the right 
side of the lower part of the abdomen. There were small 
abrasions on the body caused by scratching. Complete 
syndactyly of the second and third toes of both feet was 
present, and placed around the joints of the hands and 
feet were irregular nodular swellings of various sizes. The 
proximal phalanges of both thumbs were deviated to the 
medial side. 

The pulse was regular and of good volume. The apex beat 
was situated in the fifth left intercostal space four inches 
from the mid-line. The heart sounds were régular and 
clear. The cardiac dulness appeared normal. 





1This case was discussed at a clinico-pathological meeting 
held at Prince Henry Hospital, Sydney, on April 25, 1941. 
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‘Replacing the normal liver dulness there was an area of 
dulness extending around the chest along the course of 
the sixth rib from the right mid-axillary line and across 
to the eighth rib in the left mid-axillary line. This area 
was continuous with the cardiac dulness.. Above this area 
of dulness the movement of the chest, the percussion note, 
the breath sounds, the vocal fremitus and resonance appeared 
to be normal on the left side of the chest, whereas on the 
right side immediately above this area of dulness there 
was a tympanitic area extending upwards for three inter- 
costal spaces and over which borborygmi were audible. The 
clinical findings over the upper part of the right side of 
the chest were normal. 

The abdomen was prominent, especially on the right side, 
on account of a mass, apparently the liver, which reached 
from the costal margin to the iliac fossa. The left edge of 
the mass was placed to the left of the mid-line. This mass 
was very hard, slightly mobile and not tender. On the 
left side the spleen was palpable, extending from beneath 
the costal margin to just short of the iliac crest. The space 
between the liver and spleen was some ten centimetres 
wide, extending from epigastrium to hypogastrium. The 
left jugular chain of lymph glands was palpable. 

Examination of the peripheral blood gave the following 
information: the hzemoglobin value was 88% (Haldane), the 
erythrocytes numbered 4,690,000 per cubic millimetre and 
the colour index was 0-9. The leucocytes numbered 7,100 
per cubic millimetre; 58% were neutrophile cells, 30% were 
lymphocytes, 3% were monocytes, 9% were eosinophile cells 
and reticulocytes numbered 1%. The platelets numbered 
210,000 per cubic millimetre. The bleeding time was two 
minutes; the coagulation time (capillary blood at 37° C.) was 
two and a half minutes. The corpuscular fragility was within 
normal limits. The Wassermann test produced no reaction. 
The Van den Bergh test gave an immediate direct reaction. 
The bilirubin content was 5°6 milligrammes per 100 cubic 
centimetres of plasma. The liver function, as estimated by 
the hippuric acid excretion test, was “96% normal”. In order 
to exclude hemochromatosis a small ellipse of skin was 
removed from the forearm, but no histological abnormality 
was found in it. A plain X-ray examination of the chest 
by Dr. Edwards (Figure I) revealed “a dense shadow on 
the right side very suggestive of diaphragmatic hernia’. 
An opaque meal examination was made by Dr. Langdon 
(Figure II), and the report was as follows: “A large 
diaphragmatic hernia on the right side. The stomach is in 
its normal position but the duodenum is directed upwards 
and the hernia contains loops of jejunum and ileum, also 
the caecum, ascending colon, hepatic flexure and the 
proximal part of the transverse colon.” 

Operation was carried out under ether anzsthesia 
administered by Dr. Daly by the intratracheal route. The 
abdomen was opened through an upper right paramedian 
incision, and during the course of the operation the incision 
was extended upwards and to the right, and the seventh and 
eighth costal cartilages were divided. 

The abdominal cavity contained the sigmoid colon, the 
rectum and part of the stomach, while the intervening part 
of the alimentary canal was situated in a well-formed hernial 
sac and occupied the greater part of the right side of the 
chest. At this stage the condition was thought to be a 
persistence of the pleuro-peritoneal hiatus. The central 
tendon of the diaphragm was well formed, as was the left 
lobe; but of the right side of the diaphragm the posterior 
and lateral parts were well developed, whereas the dome 
and the anterior part of the right lobe were completely 
absent and replaced by the hernial sac. The contents of the 
sac were not adherent, and on delivery were found to consist 
of part of the stomach, the duodenum, jejunum, ileum, 
caecum and appendix, and the ascending, transverse and 
descending colons, together with their respective mesenteries. 
There was a partial torsion of the mesentery of the small 
bowel which was dark and congested. The mesentery con- 
tained grossly dilated veins. The partial volvulus was readily 
reduced. The appendix was congested and was lying free 
in the sac. The large bowel possessed a wide mesentery. 
The liver had a slightly irregular surface, was hard and 
enlarged to approximately three times the normal size, 
and was situated chiefly in the lower part of the abdomen 
and in the pelvic cavity. Running upwards from the 
porta tis to the duodenum, the common bile duct was 
elonga’ very dilated and somewhat tortuous. The distal 
end of the common duct’ was surrounded by the firm 
thickened head of the pancreas. On pressure it was not 
possible to empty the common duct into the duodenum. The 
gall-bladder, which lay some five centimetres below and to 
the left of the umbilicus, was disterided and not inflamed. 
No calculi were palpated in the biliary tract. The spleen 
was enlarged and firm. 

When the contents of the sac were reduced, the sac did 
not appear to be adherent to the parietal or visceral pleura, 





although the falciform ligament of the liver extended to the 
apex of the sac. Owing to the size of the liver and spleen 
it was found impossible to replace the bowel in the abdominal 
cavity. The mouth of the sac was approximately ten 
centimetres in diameter, and it was decided in view of the 
restricted abdominal cavity due to the size of the liver, not 
to attempt a repair. The posterior part of the right lobe 
of the diaphragm was incised in an attempt to widen the 
hernial orifice; but as the pleural cavity was opened, it 
had to be repaired by suture. The right lung was collapsed 
and atrophic. Only slight mediastinal movement occurred 
with respiration. Appendicectomy was performed, and then 
the duodenum was sutured to the posterior abdominal wall 
so that its herniation with kinking of the common bile 
duct could not recur. The small bowel and part of the 
colon were replaced in the hernial sac, for there was 
obviously insufficient space for them in the abdominal 
cavity. The divided costal cartilages were sutured and 
then the wound was closed in layers. 

Twenty-four hours after operation the patient commenced 
to vomit and his abdomen became distended. A Ryle’s 
tube was passed and 40 ounces of brownish fluid were 
aspirated from his stomach. The vomiting did not recur 
and the stomach lavage produced clear fiuid during the 
next twenty-four hours. Despite this, he became comatose 
and death occurred fifty hours after operation. 


Post-Mortem Findings. 


Post-mortem examination was carried out by Dr. G. 
Johnston eighteen hours after death. In the muscle of the 
anterior region of the right dome of the diaphragm there 
was a circular orifice (ten centimetres in diameter), with 
smooth well-defined edges, through which a peritoneal sac 
(20 by 15 by 15 centimetres in size) extended upwards 
into the right side of the thoracic cavity. The falciform 
ligament of the liver was continued through the hernial 
orifice to form part of the posterior wall of the hernial 
sac. A recent incision was present in the posterior margin 
of the hernial orifice. An additional oval deficiency (three 
centimetres long) was present between the medial and 
lateral muscular bundles of the right crus of the diaphragm. 
There was no herniation of the peritoneum through this 
opening. The posterior wall of the first and second part 
of the duodenum was united by recent sutures to the 
peritoneum over the right crus of the diaphragm. The 
hernial sac contained the whole of the small intestine, 
the caecum, the ascending colon, and most of the transverse 
colon. The contents of the sac were not adherent either 
to each other or to the wall of the sac. They were neither 
strangulated nor incarcerated. The small intestine was 
dilated and there was slight bruising of the adjacent 
mesentery and congéstion of the mesenteric veins. The 
large intestine was dilated throughout its length and was 
suspended in a well-developed mesentery. 

There was a right-sided pneumothorax. The right lung 
was completely collapsed and the mediastinum was slightly 
displaced to the left by the hernia. 

The liver (weighing 2,480 grammes) was rotated about 
two axes, and occupied the whole of the right side of the 
abdomen from the xiphisternum to the pelvis. The right 
lobe was displaced downwards into the pelvis and the upper 
surface of the liver was directed forwards and to the left. 
The liver was deeply jaundiced and firm in consistency, 
and a coarse meshed network of fine fibrous strands was 
visible throughout the parenchyma. The gall-bladder was 
distended with bile. The cystic duct was patent, elongated 
(eight centimetres), but not dilated. The common bile duct 
was elongated (9°5 centimetres) and dilated but collapsed, 
and was directed upwards, backwards and towards the left 
hypochondrium. No calculi were present in the biliary 
tract and a probe passed easily down through the ampulla 
of Vater. 

There was slight enlargement (up to 1°5 centimetres in 
diameter) of the lymphatic glands in the porta hepatis and 
in the left cervical region. Normal aeration of the left lung 
was present. The foramen ovale was widely patent but 
valvular. There were small quantities of clear fluid in 
the pericardial sac and milk spots on the visceral peri- 
cardium. Slight fibrous thickening of the contact margin 
of cusps of the mitral valve was present, and there was 
slight atheroma. The thymus was replaced by fat. There 
was a little blood-stained fluid in the peritoneal cavity, 
and thin, yellow, feculent fluid was found in the dilated 
stomach. There was deep green bile in the dilated duo- 
denum. An adenomatous mucosal polypus (5-0 centimetres 
long by 05 centimetre in diameter) was found in the 
jejunum 45 centimetres from the dudoenum. A purse- 
string suture firmly occluded the site of a recent appendicec- 
tomy. The spleen, which was large, soft and elongated, 
was displaced (20 by 8 by 5 centimetres) into the left 
iliac fossa. The glandular pattern was normal in the firm 
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Ficure I. 
Erupting tooth, showing the outer enamel 
epithelium uniting with the oral epithelium 
(After Box.) 





Figure III. 
Break in the epithelial lining and A 
round-cell infiltration in the deeper 
tissues. (After Box.) 
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Figure Il. 


- 
Partially erupted tooth, showing 
gingival crevice and epithelial 
attachment. BC: base of gin- 
vival crevice; OE: oral epithe- 
lium; EA: epithelial attach- 
ment; EH: enamel; D: dentine; 
CEJ: cemento-enamel junction. 
(After Kronfeld.) 





Figure IV. 


periodontal pocket, showing prolifera- 
tion of the epithelium. (After Box.) 


Figure VI. 


A periodontal pocket, 
showing round-cell infil- 
tration. (After Fish.) 
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Figure V. 
A higher magnification of the base of the 
pocket, showing round-cell infiltration and 
granulation tissue. 


(After Box.) 





Ficure VII. 
Showing a nodule of calculus (N) with 
breaks in the epithelial lining (B) opposite, 
also formation of rich capillary bed and 
round-cell infiltration. (After Box.) 
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ILLUSTRATIONS TO THE ARTICLE BY Dr. G. REID. 
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Ficure IIa. Ficure IIs. 
From a transverse section of the denervated muscle of From the corresponding disused muscle. 
Cat II six weeks after operation. The increase in nuclei is Hig 
very pronounced. A muscle spindle with a dilated capsule can of | 
be seen towards the centre of the field. Magnification x 80. 
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Fieure IIIa. Ficure IIIs. 


Showing the equatorial region of a muscle spindle from the “Disused” muscle for comparison. Magnification x 500. 
right gastrocnemius of Cat II. The dilatation of the capsule 
can be seen. Nuclear alterations in the extrafusal fibres 

are also present. Magnification x 500. 
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ILLUSTRATIONS TO THE ARTICLE BY Dkr. G. REID. 





Figure IV. Ficure V. 
Higher magnification of transverse section of gastrocnemius Longitudinal section of the right denervated gastrocnemius 
of Cat Il showing nuclear proliferation and enlargement, many of a cat ten weeks after operation. Transverse striations 
of the nuclei being in the depths of the fibre. Interstitial are still present. The nuclear changes are very pronounced. 
infiltration of small round cells and polymorphonuclear leuco- Magnification x 500. 


cytes is also a feature. Magnification x 260. 


ILLUSTRATIONS TO THE ARTICLE BY Dr. E. WHITE. 





Figure I. Ficure II. 
Blood film (Leishman stain). A number of Smear from splenic pulp. Several cells with 
large cells with indented nuclei are present. indented nuclei can be seen, as well as large cells 
Transitions to the cells with large oval or round with rounded nuclei. x 650. 


nuclei can be seen. x 650. 








Supplement to THe Mepicat JouRNAL or AusTRALIA, August 16, 1941. 
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Figure I. Ficure II. 


ILLUSTRATIONS TO THE ARTICLE BY Dr. HUGH R. G. POATE, Dr. T. E. WILSON AND Dr. M. NAPTHALI. 





Ficure I Ficure II. 


Showing the opacity at the base of the right lung, The caecum, appendix and the proximal portion of 
which had been confused with a lung abscess the colon are shown in the right side of the chest. 
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unenlarged pancreas. Central softening of the suprarenals 
and congestion and cloudy swelling of the kidneys were 
present. There was moderate dilatation of the right pelvis 
and ureter above the site of compression between the left 
lobe of the liver and the brim of the pelvis. No abnormality 
was detected in the bladder, urethra or testes. There was 
a sutured right paramedian incision extending upwards 
through the seventh and eighth costal cartilages. Syndactyly 
of the second and third toes of the feet was present. 
Nodular periarticular swellings were noted in the hands 
and feet, with ulnar deviation of the proximal phalanges of 
the thumbs. 

The body was that of a moderately jaundiced, wasted 
young man. 


Histological Examination. 


Histological examination of the liver revealed a coarse- 
meshed reticular fibrosis with slight chronic inflammatory 
infiltration of the fibrous strands. There was evidence of 
slight regeneration of the parenchyma. The right lung 
was compketely atelectatic. 


Disoussion. 


The diagnosis of diaphragmatic hernia is one that is 
easily made if the existence of the condition is borne in 
mind, and in this case the presence of a tympanitic note 
and of borborygmi over the right side of the chest indicated 
the presence of the hernia. It will be admitted that 
diaphragmatic hernia is a relatively uncommon condition; 
but when one reads such a report as that of Harrington,” 
of 250 cases in which he has himself operated, one feels 
certain that the diagnosis is occasionally missed, especially 
in patients who present indefinite cardiac, respiratory or 
gastric symptoms. 

Most cases of diaphragmatic hernia, either congenital or 
acquired, occur on the left side. It would appear that the 
concomitant fatal injuries of the liver are the explanation 
of the rarity of traumatic right-sided herniz, and that the 
protection afforded to the developing diaphragm by the liver 
inhibits the more frequent occurrence of congenital right- 
sided herniz. In a review of the literature we have been 
able to find only 11 references to cases of congenital right- 
sided diaphragmatic hernie.2%®@o@@@@manahvay Tn this 
case the regularity and sharp definition of the orifice of 
the hernia, the well-formed hernial sac without adhesions, 
the presence of other congenital abnormalities of the hands 
and feet, and the malrotation of the bowel with the per- 
sistence of its mesentery, all indicate the congenital origin 
of this hernia of the right dome of the diaphragm. 

Of special interest in this case are the facts that the 
diagnosis was overlooked at another hospital seven years 
earlier, although the patient’s chest was then radiologically 
examined, and that he presented himself for examination 
this year with a pronounced degree of jaundice, gross 
hepatomegaly and splenomegaly. In a few cases hepato- 
megaly and splenomegaly have been reported in association 
with a diaphragmatic hernia; but in no other case have we 
been able to find any reference to the existence of jaundice. 
No herniation had occurred through the additional oval 
deficiency in the right crus of the diaphragm; but this seems 
to represent a site at which herniation would also have 
taken place if the muscular development of the right crus 
had been any less complete. 


Summary. 


A case of a congenital hernia of the right dome of the 
diaphragm is reported, in which jaundice was the presenting 
symptom, and in which gross hepatomegaly and spleno- 
megaly were present. 
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HERPES ZOSTER OTICUS WITH INVOLVEMENT OF 
THE SEVENTH, EIGHTH, NINTH AND TENTH 
NERVES AND WITH POSSIBLE INVOLVEMENT 

OF THE SECOND DIVISION OF THE FIFTH 
NERVE. 





By Heywortu A. WATSON, 


Clinical Assistant, Ear, Nose and Throat Department, 
Royal Melbourne Hospital. 





Clinical Record. 


A.B. was a single woman, aged forty-five years. The only 
noteworthy occurrence in her previous history was a double 
intranasal antrostomy, which had been performed in 1933 
after a prolonged nasal infection following influenza. For 
some months previous to this illness the patient had been in 
indifferent health, but she had had no specific ailments apart 
from headache, malaise and some left-sided faceache, and 
she was easily fatigued. She had contracted a severe “cold” 
a fortnight earlier, but this had almost cleared up when, 
on August 17, 1938, she noticed a pain and ache in the left 
side of her neck and throat; it radiated to the left ear and 
mastoid region, and also across the left antrum to the 
eye and down to the lip. She experienced considerable pain 
on swallowing either fluids or semi-solids, but there was no 
feeling of obstruction. In the evening of the same day she 
had pronounced nausea followed by vomiting and dry 
retching. Also, for the first time, she noticed some slight 
deafness in the left ear and slight dizziness, especially when 
looking sideways. Tinnitus of a hissing type was also present 
in the left ear. The pain in the ear and throat became 
almost intolerable and was hardly relieved by the usual 
remedies. The nausea and vomiting continued. 

On August 24 examination revealed superficial tenderness 
over the left side of her neck and face and in both pre- 
auricular and post-auricular regions. The throat was injected 
on the left lateral pharyngeal wall. The left arytenoid was 
slightly enlarged and cdematous, but no true herpetic 
vesicles were present. In other words, the pain was out of 
all proportion to the findings. The left tympanic membrane 
was reddened, but not bulging; there was slight deafness 
to the whispered voice. No nystagmus was present. 

On August 25 left paracentesis was performed and a rather 
brisk hemorrhage occurred, but during the next four days 
there was no discharge from the ear. After this the pain 
in the ear was said to be distinctly less. Nausea and 
vomiting continued and the pain in the throat was 
undiminished. 

During the night of August 31 a left facial paresis 
developed. A small area on the pinna, adjacent to the 
posterior wall of the external meatus, showed small herpetic 
vesicles. The posterior wall of the external meatus was 
congested, but no vesicles were present either there or on 
the posterior surface of the pinna. On laryngo 
examination the left arytenoid was found to be grossly 
cedematous, and on the surface were small ulcerated areas 
which extended across the aryepiglottic fold. The lateral 
pharyngeal wall, although somewhat injected, did not show 
any vesicles. The cords moved fully on phonation. No 
abnormality of the fifth nerve was detected. 

After the onset of the herpes the pain in the throat and 
ear diminished considerably, as did the nausea and vomiting, 
although all were still present. Within the next week the 
pain in the ear, throat and neck had disappeared. The 
vesicles in the pinna and in the throat had healed within 
a week. The facial paresis developed into a complete 
paralysis within twenty-four hours. The arytenoid gradually 
diminished in size. The nausea and retching, however, 
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continued at intervals of a few hours; these attacks were 
definitely diminishing, but they still continued for at least 
five weeks after their onset. Between attacks the patient 
felt very well. 

A facial splint was given to the patient, to be used con- 
tinuously, and she had facial massage and electrical treat- 
ment to the muscles. The first signs of returning function 
in the facial nerve occurred on December 6, 1938, when a 
flicker was noticed at the corner of the mouth. Electrical 
treatment and were continued at regular intervals 
until June, 1939, when all movement of the facial muscles 
was present, but obviously very weak. In November, 1939, 
there had been no more recovery of function in the muscles, 
and this was then regarded as the maximum improvement 
that could be obtained. 


Commentary. 


While herpes zoster oticus cannot be regarded as a very 
rare condition, the involvement of several cranial nerve 
ganglia is comparatively uncommon. 

Brownell, in an interesting article, gives an excellent 
account of the history and literature of this condition. He 
states that a description of herpes zoster first appeared in 
an article in 1835, but the name was first mentioned by 
Koerner in 1904 and by Gradinego in 1907. In the last- 
mentioned article the geniculate ganglion was first mentioned 
as the implicated centre. 

J. Ramsay Hunt,”®® who did most of the early work on 
this condition, collected a series of 87 cases of herpes zoster 
oticus, five of which he had observed. He also gave the 
facts about the involvement of the other cranial ganglia— 
that is, mainly the petrous ganglion of the ninth nerve and 
the jugular ganglion of the tenth nerve. 

Dan McKenzie“ also cites a case similar in characteristics 
to this one mentioned, but in which a transient paralysis 
of the recurrent laryngeal nerve occurred. He believes 
that involvement of the vagus is the usual phenomenon, but 
it is not usually observed or is overlooked. 

Ramsay Hunt™ believes, with many others, that the 
infection is that of a filtrable virus, which attacks the 
posterior root ganglia in herpes zoster and the homologous 
ganglia in the cranial nerves. He points out that these 
ganglia are all developed from the neural crest and are 
prone to infection of this type. In the eighth nerve the 
cochlea and vestibular divisions have their ganglia respec- 
tively in the ganglia of Corti and Scarpa. 

Dennis® also gives an account of a case similar to this 
one, and he was fortunate enough, while at first overlooking 
the real condition, to test the hearing and labyrinthine 
responses. He points out the difficulty in diagnosis before 
the manifestation of the eruption, and the mistaken para- 
centeses which are performed. Dennis reports, in his case, 
a full examination of the eighth nerve, demonstrating not 
only a nerve deafness with loss of bone conduction et cetera, 
but also the loss of the lower notes in the scale (64 to 128); 
thus there is apparently some mixed deafness, possibly 
owing to the dampening effect on the drums of the congestion 
et cetera. Dennis’s patient also completely failed to respond 
to the caloric test, and a resting nystagmus was present. 
These tests were not conducted on my patient, but no 
nystagmus wes ever present. Apparently it is usual to have 
one or two cranial ganglia completely affected and the out- 
lying ones not so severely implicated. It would seem; in this 
case, that the seventh and ninth were those mostly affected, 
but, as the nervus intermedius and the geniculate ganglion 
probably originate entirely from the ninth nerve, it is 
interesting to see the eighth nerve ganglia only partly 
affected. The facial paralysis is, of course, caused by a 
purely mechanical pressure on the nerve in the facial canal. 

My patient, who complained of nausea and vomiting to 
such a great extent, must be regarded as having had the 
vagus nerve affected rather more than is mentioned in the 
literature; nausea is reported as an early complaint, but is 
rarely prolonged. Another rather unusual feature is the 
rapid relief of pain following vesiculation in the areas 
mentioned. It is & common complaint that the pain often 

persists for many months after the onset. This patient 
veil complains of attacks of nausea and vomiting, which 
are rapidly becoming less. She also complains of a hissing 
tinnitus. Her deafness, after a month, was still very 
pronounced; she could not hear sounds from a whisper to 
one-third normal voice. These symptoms disappeared at the 
end of some three months. 

As regards my statement that the fifth nerve was possibly 
implicated, I can only regard the pain over the maxillary 
division as the manifestation of its having been affected to 
a minor extent. 
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Reviews. 





DEBATABLE TUMOURS. 





THE greatest merit of “Debatable Tumours in Human and 
Animal Pathology”, by Colonel W. F. Harvey, Mrs. E. K. 
Dawson and Dr. J. R. M. Innes, is that it provides an 
excellent atlas of 433 photographs, mainly of microscopic 
preparations, accompanied by full descriptive legends. These 
photographs are of a uniform excellence seldom equalled, 
and they alone would make the work of great value to any 
worker studying the groups of tumours covered. A helpful 
feature of this collection of photographs is the inclusion of 
illustrations of relevant normal tissues from both the adult 
and fetus, and these draw attention to the fundamental 
importance to the pathologist of a wide knowledge of 
developmental histology. 

The relatively brief text contains concise descriptions of, 
and the authors’ views on the origins of, seminoma, 
granulosa-cell tumour of the ovary, the so-called “mixed” 
tumours of the salivary glands, melanoma, lympho- 
epithelioma, giant-cell tumour of bone, endothelioma, lympho- 
sarcoma and meningioma. On all of these subjects the 
authors have something stimulating to say, and their con- 
clusions at the end of each chapter are both clarifying 
and provocative. 

These studies are based on a large series of beautifully 
prepared human specimens supplemented by an unusually 
plentiful collection of the corresponding tumours from 
animals. This comparative mode of approach, too often 
neglected by pathologists, is a most valuable part of the 
authors’ work and affords valuable evidence for some of 
their conclusions, especially regarding seminoma and 
granulosa-cell tumour. 

Since the ground covered is avowedly “debatable”, the 
authors’ opinions will not meet with universal acceptance, 
but pathologists holding opposing views will at least be 
obliged to reexamine them in the light of the views presented 
here. On the whole, however, the authors advance very 
convincing reasons for most of their conclusions, and it is 
particularly gratifying to see the undoubtedly epithelial 
nature of the so-called “mixed” salivary tumours so con- 
clusively presented, and also to read the confident statement 
that “seminoma is a malignant epithelial tumour of uniform 
cell type” arising from the -spermatoblast. 

Perhaps the least satisfactory section is that on endo- 
thelioma, under which it appears to us that to lump 
together such widely different lesions as angiomata, 
synovial tumours and Kaposi’s sarcoma serves no useful 
purpose. Moreover, the nature and origins of the ordinary 
angiomata are not in doubt and scarcely warrant the 
inclusion of these as “debatable” tumours. However, this 
is but a minor matter and does not detract from the value 
and stimulating nature of the authors’ discussion. 

The account of melanoma follows the same lines and 
reaches the same conclusions as those of the late Dr. 
Dawson in his monograph of 1925, and the particularly 
beautiful illustrations to this section serve to amplify and 
enforce those conclusions. 

No student of tumour pathology can afford to neglect 
careful perusal of this stimulating collections of papers and 
careful study of the accompanying illustrations. 





1“Debatable Tumours in Human and Animal Pathology”, by 
W. F. arvey, E. K. Dawson and J. R. M. Innes; 1940. 
Edinburgh: Oliver and Boyd. Medium &vo, pp. 131, with 
illustrations. Price: 10s. 6d. net. 
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All articles submitted for publication in this journal should 
be typed with double or treble spacing. Carbon copies should 
not be sent. Authors are requested to avoid the use of 
abbreviations and not to underline either words or phrases. 

References to articles and books should be carefully 
checked. In a reference the following information should 
be given without abbreviation: Initials of author, surname 
of author, full title of article, name of journal, volume, full 
date (month, day and year), number of the first page of the 
article. If a reference is made to an abstract of a paper, the 
name of the original journal, together with that of the 
journal in which the abstract has appeared, should be given 
with full date in each instance. 

Authors who are not accustomed to preparing drawings 
or photographic prints for reproduction are invited to seek 
the advice of the Editor. 


THE NATIONAL HEALTH AND MEDICAL 
RESEARCH COUNCIL. 





Tue tenth session of the National Health and Medical 
Research Council was held at Canberra on May 28 and 
29, 1941; a report of the session has been received together 
with an account of the work done during the year 1940 
under the Medical Research Endowment Act, 1937. Owing 
to the surprising lack of understanding recently displayed 
by persons who should know better, it may be well to recall 
that the council consists of fifteen persons—nine repre- 
senting departments of health, Commonwealth and State, 
one representing Australian universities having medical 
schools, one representing the Royal Australasian College 
of Physicians, one representing the Royal Australasian 
College of Surgeons, one representing the Federal Council 
of the British Medical Association in Australia, with one 
layman and one laywoman appointed by the Common- 
wealth Government. The council, as its name implies, 
has two objectives and the report of each session shows 
that they have always been kept in view. 


The tenth session was opened by the Honourable Sir 
Frederick Stewart, Commonwealth Minister of Health, 
who said in the course of his opening address that there 
was an increasing recognition of the importance of the 
health of the individual in the life of the community. 
There was a growing feeling that something had to be 
done to improve the lot of the individual, and there was 
a growing belief that the old systems of privilege and 
precedence would have to disappear for the greater 
happiness of the whole people. This could not be achieved 
unless the health of the community was safeguarded and 
bettered. For this reason he welcomed the deliberations 
of the council and would give sympathetic consideration 
to any of its recommendations. 

The Medical Research Endowment Act, 1937, came into 
operation on July 3, 1937, and work under its provisions 





was commenced on January 1, 1938. The act provides for 
the establishment of a fund known as the Medical Research 
Endowment Fund and it consists of (a) such amounts 
as are appropriated from time to time by Parliament and 
of income derived from the investment of these amounts, 
and (b) gifts or bequests given or made for the purposes 
of the fund and the income derived therefrom. Parliament 
appropriated £30,000 for the year 1937-1938, £30,000 for the 
year 1938-1939, £10,000 for the year 1939-1940 and £20,000 
for the year 1940-1941. Of the last-mentioned amount 
£8,000 had been paid to the credit of the Endowment Fund 
up to December 31, 1940. At December 31, 1939, the 
balance of the Endowment Fund was £15,921 16s. 94d. 
During 1940 the amount received, including the £8,000 
from the appropriation, was £8,470 12s. 3d. and the 
expenditure was £19,235 6s. 10d. The balance in the Endow- 
ment Fund at December 31, 1940, was £5,157 2s. 24. To 
this must be added the sum of £12,000 of the appropriation 
for 1940-1941 not yet paid to the council; sufficient money 
is therefore available to meet the council's present needs 
in research. In a reference to the work of the council in 
this journal in the issue of March 1, 1941, attention was 
drawn to some of the special subjects investigated under 
the egis of the council. At the tenth session ten applica- 
tions for variations of, or additions to, existing grants 
or for fresh grants were considered. Seven were approved 
and three were refused. The approved grants related to 
work on virus disease, to biochemical work on medicinal 
plants in Australia, to surveys of the health of children 
in the Adelaide hills and of blindness and inherited eye 
disease in Tasmania. During the current year there are 
operating no less than thirty grants for research in the 
fields of bacteriology, biological chemistry, dentistry, 
medical surveys, neurology, nutrition, obstetrics and 
gynecology, ophthalmology, physiology and pharmacology, 
tropical hygiene, tuberculosis and virus disease. The 
council has listed twenty-two institutions in addition to 
numerous departments in the universities of Sydney, 
Melbourne, Adelaide and Queensland, as “approved 
research institutions” for the purposes of work under 
grant from the council. It is significant that Western 
Australia and Tasmania are omitted from this list; this 
is surely a reproach to the medical profession in these 
States. 

The greatest interest will centre around the discussions 
that the council had on the programme of reconstruction 
in public health after the war. It will be recalled that 
at the meeting of the Federal Council of the British 
Medical Association last March a letter was received from 
the Federal Council’s representative on the National 
Health and Medical Research Council, Dr. J. Newman 
Morris, asking for the views of the Federal Council in 
regard to what steps should be taken to ensure more 
effective health administration both now and after the 
war. The General Secretary of the Federal Council 
reported that interim reports had been received from the 
Victorian and New South Wales Branches and it was then 
resolved that the Branches should be asked to submit 
their views as soon as possible to the General Secretary. 
We are not aware whether this was done, but the National 
Health and Medical Research Council has proceeded to 
discuss this matter. In an account of the tenth session 
of the latter council prepared by Dr. F. McCallum, of the 
Commonwealth Department of Health, and kindly for- 
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warded to this journal by Dr. J. H. L. Cumpston, Director- 
General of Health, it is stated that the chairman, Dr. 
Cumpston, had written to all members asking them to 
give consideration to the subject and to submit their 
opinions so that a full discussion might be held regarding 
it. Of the replies received by the chairman, some, we are 
told, were circulated to members before the tenth session 
because they embodied concrete proposals or because of a 
provocative presentation of some of the problems involved; 
other replies were collated and presented to the session as 
a draft for the purposes of logical discussion. Dr. 
McCallum’s account goes on to state that in a council of 
diverse interests and representation, but of common ideals 
and traditions of service, it was to be expected that, whilst 
there was agreement on general principles, there should 
be widely differing opinions on many points of adminis 
tration and detail. The council was in unanimous agree- 
ment upon such fundamental principles as child health, 
nutrition, national fitness and the coordination of curative 
and preventive medicine, and it was thought that there 
could be developed a more complete organization than at 
present exists for the ultimate goal of a full and complete 
service to the community. The council also agreed that 
such a service must be inherent in the social security 
which has been expressed as a war aim of the democracies. 
Having agreed thus far, the council appointed a committee 
consisting of Sir Raphael Cilento, Professor H. R. Dew, 
Dr. J. Newman Morris and the chairman, Dr. J. H. L. 
Cumpston, “to prepare a report upon the most effective 
organization for the preservation and protection of health 
of the people of Australia”. It was decided that the 
council should reassemble within two months to make 
recommendations based on the committee’s report. A 
report was drafted and presented to the eleventh session 
at Canberra on July 24, 1941. At this session the 
discussions (we quote again from Dr. McCallum’s account 
of the council’s activities) were characterized by an 
absence of irrelevant detail without neglecting the 
implications of certain recommendations which were 
admittedly open to some difference of opinion. In “that 
spirit of compromise to achieve expression of agreed 
principle”, the council found itself able to‘agree upon a 
report which has been presented to the Commonwealth 
and State governments. This report which «has been 
eagerly awaited by Branch councils and by members of 
the Branches and will doubtless be considered at the 
meeting of the Federal Council in September, is published 
in full in another place in this issue. It will be noted 
that the report is drafted in several sections according to 
“the principal lines of evolution of public health and social 
medicine which have been suggested by different health 
authorities”. This being so, the document is clearly 
intended to be regarded as a basis for discussion, though 
the committee that drafted it possibly regards as inevitable 
the successive steps it has described. If the medical pro- 
fession finds itself in agreement with the report there 
need be no argument; if it does not, we feel sure that 
ertticism will be constructive. Sincé most members of 
the profession foresee changes in the future and are agreed 
that there is room for improvement in the conditions of 
service given to the public by the profession, a satisfactory 
state of affairs will be attained only by the diligent applica- 
tion of the best intellects to the problem and the willing 
cooperation of all concerned. 





Housing was among the other matters considered by 
the council, and a resolution was adopted declaring 
adequate housing and town planning to be a matter of 
urgency and necessary to the improvement of national 
health. It was also reported that a National Fitness 
Council was actively functioning in each State and that 
the Commonwealth Government had approved of the 
appointment of two organizers, male and female, to the 
staff of the Commonwealth Department of Health “to 
provide for a central direction of purpose and organiza- 
tion, and to ensure more direct contact with the work in 
each State”. The subject of nutrition was also discussed 
in the light of an article by Dr. F. W. Clements published 
in this journal on May 24, 1941. In this regard the 
council adopted the following resolution: 


The Council has noted the growing agitation for 
alterations to Australian flour for bread making 
along the lines adopted by the British Government. 
The Council wishes to draw attention to the investi- 
gations it initiated last November into the problem 
of the vitamin B, content of the Australian diet. At 
the time it was realized that at least twelve months 
would be required for this work and in view of the 
nature of the investigations results cannot be 
expected before the next meeting of the Council. 

In the meantime the Council wishes to draw 
attention to the fact that there have only been 
minor changes in the Australian diet during the past 
twenty years and that whatever conditions exist 
today have existed for at least that period of time. 
From information before the Council it would seem 
that Australian white flour contains appreciable 
quantities of vitamin B, and that the amount present 
in white bread is such that it provides about one- 
third of the daily intake. It would appear that a 
high consumption of other carbohydrates, such as 
sugar, confectionery and biscuits, which contain but 
small quantities of vitamin B, when compared with 
white bread, are more likely to influence the vitamin 
B, content of the diet adversely than the white bread 
eaten. 

The Council considers that flour millers, bakers 
and all other interested parties should not make 
any alterations to existing formule of flour milling 
or bread making until the final findings of the 
Council’s Nutrition Committee are available. 


Under the heading “Public Health under War Con- 
ditions” several important matters were considered. The 
question of the registration and employment of alien 
medical practitioners was discussed and the following 
resolution was adopted: 


That, as far as can be ascertained, there are less 
than one hundred doctors with foreign qualifications 
who are not registrable under existing State laws. 

That, beeause of some Continental systems of 
training, a large proportion cannot be considered as 
possessing sufficient knowledge or experience to 
undertake general practice under Australian con- 
ditions. Such persons should not be allowed to 
practise in remote localities. 

It is considered probable that, after the war, a 
considerable influx of such dectors into Australia 
will occur, and, therefore, the situation which will 
thus arise should be provided for by anticipatory 
action. 

Such action consists in amending existing law 
where necessary by: 

(a) prohibiting the practice of medicine for profit 
by unregistered persons; 

(b) by giving Medical Boards discretionary powers 
to certify that the course of training undergone by, 
and the knowledge and experience of, the applicant 
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is equivalent to the standard required by Australian 
Universities—and upon the issue of such certificate 
to register the applicant; 

(c) continuing to offer to all alien’ graduates 
special University and Hospital courses of at least 
three years’ duration and the opportunity of passing 
Australian qualifying examinations. 

That the most satisfactory method of meeting the 
conditions in the sparsely settled districts is the 
provision of a whole-time medical service under the 
Public Service Act with appropriate and adequate 
official transport. 

This resolution covers a good deal of ground; it will 
be read with interest by many persons and with approval 
by a certain number; at least it states publicly some 
facts not previously stated, and for that reason should 
be welcomed. It can, however, be regarded as little more 
than a statement of opinion or of advice to State govern- 
ments, for the Commonwealth Government has no powers 
in regard to registration—the Minister of Health for the 
Commonwealth can do nothing to give effect to the 
recommendation. He might, however, were he so minded, 
do something in Cabinet about another matter con- 
sidered under this heading. Dr. J. Newman Morris, on 
behalf of the Federal Council, brought up at the eleventh 
session the question of the use of miniature radiography 
in the examination of recruits, which was discussed in a 
leading article in this journal on July 12, 1941. It was 
agreed by the council that microradiography of all com- 
pulsery trainees under the Defence Act would be a “very 
valuable health measure”. The Minister might also be 
pursuaded to take steps that would initiate action in 
regard to unscientific and pseudo-scientific advertising, 
which was discussed following on the receipt of letters 
from the New South Wales and Victorian divisions of the 
Australian Association of Scientific Workers. This associa- 
tion asked for support for action that it was taking to 
ensure control of advertising in the Press and on the 
wireless by which the public was misled and confused. 
The council] adopted a resolution supporting the Australian 
Association of Scientific Workers and recommending that 
where controlling legislation existed it should be enforced 
and that where insufficient means for control existed, 
suitable measures should be introduced. 

To one or two other subjects mentioned at the meetings 
of the council, such as migration and leprosy, reference 
will be made in subsequent issues. 





Current Comment. 





OBESITY. 





Tue time has gone when obesity could be regarded 
simply as an adverse balance between imported and 
exported Calories. The older view might be described in 
a parody of Mr. Micawber’s famous aphorism: daily 
income 3,500 Calories, daily expenditure 3,501 Calories, 
result—emaciation; daily income 3,500 Calories, daily 
expenditure 3,499 Calories, result—obesity. It is a matter 
of common observation that the average sedentary man is 
heavier than the average working man of similar height, 
and the lean peasant and the fat priest have often been 
cited as features of primitive communities. An addition 
of weight during a submarine voyage or during the hos- 
pital treatment of a minor and non-febrile surgical 
condition is well known; but such increases in adipose 
tissue are physiological and not pathological and are 





usually temporary. In the pathological condition of lipo- 
philia there is not only an increased tendency for fat 
to be deposited, but this fat is resistant to mobilization 
and does not function as a reserve Magazine. Moreover, 
the lipophilic tissue will grow even if the diet is reduced; 
through some pathological aberrancy of metabolism it 
seems to have first call on the carbohydrates and fats of 
the food. As Julius Bauer pointed out some eleven years 
ago: “Like a malignant tumor ... the abnormal lipo- 
philic tissue seizes on foodstuffs, even in the case of under- 
nutrition. It maintains its stock and may increase it 
independent of the requirements of the organism. A sort 
of anarchy exists; the adipose tissue lives for itself and 
does not fit into the precisely regulated management of 
the whole organism.” It is now fairly established that an 
increased lipophilia is associated with an increased 
retention of water and salts, and this has led logically to 
dehydration as a therapeutic procedure. When the lipo- 
philia is regional it is convenient to use the term lipo- 
matosis, though diffuse lipomatosis shades off into general 
obesity without any sharp dividing line. 

It is a pity that the physiology of fat metabolism should 
have so many lacung, and amongst these is the distribu- 
tion of lipophilia amongst normal tissues and the changes 
that are due to sex and age. Throughout life there 
seems to be a regulating mechanism at work reminding 
one of the centres governing the growth of the several 
parts of the embryo. What, for example, determines the 
choice of melting point or, more properly stated, the 
congealing point of the deposited fat? All we know is 
that from the warmest portions of the body outward to 
the subcutaneous tissues there is a progressive fall in 
the congealing point, a fact familiar to butchers in the 
choice of suet, and very marked in those animals, like 
the whale, which live in a cold environment. Each part 
of the body has its own degree of lipophilia, and trans- 
planted tissues may retain their lipophilic habit, as was 
demonstrated in girls, when skin grafts from the abdomen 
were placed on the back of the hands, and these in middle 
age developed into fatty masses which demanded surgical 
relief. The cheek pads of the child, which undergo retro- 
gression in adolescence, give us an excellent example of 
loca] lipophilia altering with age. Another instance is 
the deposition of fat in women; some, the Rubens type, 
display the increase in girth in the buttocks, thighs, the 
lower part of the abdomen and the back; others have a 
trochanteric increment and others mammary. The observa- 
tion has often been made that a man in middle age may 
preserve identical weight and yet will show fat retreating 
from the legs and arms and accumulating in the abdominal 
region. When the regulation of lipophilic activity becomes 
deranged so that checks are removed, we have the patho- 
logical condition of lipomatosis if the condition is regional 
and of obesity if general. Certain types of exophthalmos, 
where the eyeball is dislocated on to the cheek, cannot be 
explained by any muscular spasm, but strongly suggest 
that orbital fat has developed in pathological profusion. 
In obesity the excess of Calorie intake over Calorie 
expenditure is the result and not the cause of the metabolic 
derangement. 

A very interesting article on obesity, its pathogenesis, 
etiology and treatment, has recently been published by 
Julius Bauer.* Here there is an admirable exposition of 
the nature of lipophilia. Where Bauer invites criticism 
is in his rather dogmatic assertion that the obesities 
directly traceable to gonads, pituitary and hypothalamus 
are a small minority of the total, and he accuses writers 
of text-books of repeating uncritically statements which 
have appeared in earlier volumes. He believes that the 
hereditary factor, an abnormal gene or gene complex, is 
the chief determining agent, and gives instances in which 
obesity has been associated with polydactylism and 
hyperostosis frontalis. Those who have observed the 
precipitation of a slim young woman into gross corpulence 
through a pituitary or cerebral lesion will not be inclined 
to accept this insistence on an inborn and inescapable 





2Verhandlungen der me meng tt fiir veraenyr: und 
Stoffwechselkrankheiten, Volume IX, 1929, page 
2 Archives of Internal Medicine, iow. isa. 
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heritage. There may also be some critics who are not 
so optimistic concerming the treatment of obesity by the 
restriction of carbohydrates and fats and the limitation 
of water and salts. vertheless Bauer has done a good 
service in emphasizing the pathological quality of lipo- 
philia and once more directing attention to the active 
metabolism of normal adipose tissue and the derangements 
to which it is subject. 





MAN AND METEOROLOGICAL FORCES. 





Hrepocrates, in his work on “Airs, Waters, Places”, 
enunciated the dictum that if you want to study medicine 
you must first study meteorology. It is said that he was 
the world’s first meteorologist and that he coined the term. 
He was interested not only in the immediate effects of the 
weather on the body, but also of the effects of the seasons. 
“One should be especially on one’s guard against the most 
violent changes of the seasons’, he wrote, “and unless 
compelled one should neither purge nor apply cautery or 
knife to the bowels before at least ten days are past.” 
The great advances which have been made in the past 
century in physiology and organic chemistry, the develop- 
ment of the new sciences of bacteriology, immunology and 
nutrition, have given direction to the development of 
medicine, both preventive and curative, with so much 
success that attention has been largely diverted from airs, 
waters and places in relation to medicine; the kindly 
admission is sometimes made that “there was often more 
than a grain of truth in what some of those old Greek 
fellows said”, but seldom is any attempt made to discover 
its foundation. However, that climatology is not a dead 
science is shown by the publication of two interesting 
papers on the effects of the weather on the human being 
in health and disease by W. F. Petersen,’ professor of 
pathology in the University of Illinois, and by F. M. 
Pottenger.? Perhaps their publication is a sign of the 
times. So great has been the effect of the recent advances 
in medicine on human illness that whereas fifty years ago 
nine-tenths of it was acute, now three-quarters of it is 
chronic; so that it is still necessary to study the stresses 
and strains which act continually upon man, causing and 
affecting mental and physical degeneration and hebetude. 

The human body is seen by Pottenger as a receptor 
mechanism which receives and transforms into action 
stimuli of various kinds and varied intensity. 


the most constant are the atmospheric and meteorological 
forces. The human mechanism is so adaptable that the 
usual effects of atmospheric forces of normal intensity 
impinging on the body of the average man in health fall 
within the limits of normal physiological stimulation. But 
by careful observation of groups of people Petersen and 
Pottenger claim to have shown that people in general are 
physically influenced appreciably by meteorological forces 
and that different individuals react with different degrees 
of intensity to the same changes of environment. Storms 
produce stresses likely to exceed the capacity for adapta- 
tion of many individuals and harmful effects may result. 

The atmospheric temperature, according to Pottenger, 
has a considerable influence upon human well-being and 
endeavour. He quotes evidence from a book called 
“Civilization and Climate” by EB. Huntington, which shows 
from observations of the daily work of thousands of mill 
operatives and students that a daily variation of tempera- 
ture in which the mean maximum was about 64° 
Fahrenheit and the mean minimum about 38° Fahrenheit 
was the most favourable for productive effort. Humidity 
and wind movement and other forces were modifying 
factors, as was changeableness from day to day. He found 
that neither too great changes nor monotony were favour- 
able for the best physical or mental accomplishment. Man 
is also best able to maintain health, he states, under 
optimal temperature conditions and _ the 





1 Archives of Physical Therapy, September, 1940. 
* Annals of Internal Medicine, September, 1940. 
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differ. Also, he-states, the same disease might affect people 
living in various climates differently—‘“it is well known 
that the people of the tropics do not show the same 
resistance to tuberculosis that is shown by those who live 
in the temperate zone”—a rather unfortunate instance, 
since there is good evidence, well marshalled in S. L 
Cummins’s monograph on “Primitive Tuberculosis”, that 
racial inexperience of the disease rather than climatic 
factors is responsible for the ravages of tuberculosis in 
some peoples who inhabit tropical countries. 

Storms in the atmosphere, according to Petersen and 
Pottenger, produce sharp changes in the barometric pres- 
sure, temperature, humidity, air currents and electrical 
potential, and the sense organs of human beings are 
stimulated intensely, the stimuli being transferred from 
the periphery to the sensorium where they are transferred 
to motor mechanisms, usually of the vegetative system; 
some of these forces also produce psychical effects. Storms 
precipitate hemoptysis, pain, insomnia, pleural effusion 
and metastatic spread, Pottenger proceeds, and he states 
that the death rate and the incidence of -ertain diseases 
are greatest in months of the year wnen storms are 
prevalent. One would think the influence of nutritional 
factors to be at least as great as that of climatic factors. 
However, it is difficult to explain in terms of known 
physiology the observation of the Russian physicians, who 
are studying man’s reaction to the weather in connexion 
with the attempt to plant colonies in the Arctic, that two 
or three days before the approach of a blizzard the con- 
tractions of the heart decrease sometimes to about half 
the normal number per minute and the stroke volume 
increases in proportion, and this two or three days before 
meteorological instruments register any warning’ of 
approaching change. 

Many an oid soldier carries a barometer with him in 
his scars, and many a grandam relies more upon her 
creaking joints than upon the weather forecast to know 
if the morrow will bring forth rain or shine. The authors 
we have quoted have taken us a little distance along the 
road to the systematic appreciation of the signif xe of 
these and other everyday phenomena which are ..fficult 
to explain; we may be witnessing the foundatiun of a 
science after which Hippocrates groped, but of which most 
of us have altogether overlooked the existence. 





HELIUM-OXYGEN IN RESPIRATORY OBSTRUCTION. 





THERE are many causes of respiratory obstruction, and 
many modes of treatment. Most of these have particular 
applications, and unfortunately all have very real limita- 
tions. Inhalation of oxygen is of value, but too often 
insufficient. A warm steam-laden atmosphere gives a 
rather less degree of comfort and is of most value in the 
simple croup of young children. Laryngeal intubation is 
an exceedingly valuable and, in experienced hands, 4 
simple operation, but it is completely effective and should 
be allowed only when the obstruction is localized to the 
larynx and of such a nature as to permit intubation with- 
out causing increased trauma. It can be done only in a 
hospital that affords the cooperation of a specially trained 
nursing staff and adequate equipment. Tracheotomy, a 
rather more dangerous and more damaging operation, has 
a wider field of usefulness, for if the obstruction extends 
below the larynx in the form of the inflammatory exudate 
of acute laryngo-tracheobronchitis or the membranous 
slough of laryngo-tracheal diphtheria, it is possible to 
remove by suction or by forceps the offending material, 
which could not be reached through the smaller and partly 
obstructed larynx. If the larynx is not much involved, the 
bronchoscope is the instrument of choice for reaching and 
removing obstructing material, whether it is mucopus or 
an inhaled foreign bedy. There remain the group of anti- 
spasmodic drugs which in asthma are specific, though 
occasionally ineffective. 

In 1934 Alvan Barach, of New York, suggested that a 
mixture of gases lighter than air could be pushed through 
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an obstructed airway with an ease proportional to their 
weight. He suggested a mixture of helium and oxygen. 
A mixture of 21 parts of oxygen and 79 parts of helium is 
about one-third the weight of air or pure oxygen. Helium 
itself is a readily diffusible non-combustible odourless 
monatomic gas with a specific gravity one-seventh that of 
nitrogen and one-eighth that of oxygen. Extensive 
experiments with mice and men have shown that helium 
is biologically quite inert. In clinical studies Barach 
formed the opinion that this gas mixture so reduced the 
effort of breathing that it could compensate for obstruction 
of half the lumen of the air passage. It is indicated as a 
preliminary measure of relief in all inflammatory forms 
of respiratory obstruction, and as an adjunct to drugs or 
operative measures when these have failed to give adequate 
relief. The use of the method has recently been reviewed 
by Genevieve Delfs.. Several small series of cases have 
now been reported. Deaths have occurred, but “in every 
instance, regardless of the final outcome, dyspnea was 
markedly relieved and the general condition of the patient 
improved. The most favourable field is for inflammatory 
swelling of the air passages due to infection or mechanical 
instrumentation and irritation.” Often, Delfs claims, the 
result is that the patient is kept comfortable until the 
inflammation and swelling have subsided and respiration 
has returned to normal. The method has also been 
used with success in intractable asthma, emphysema, 
bronchiectasis and pulmonary fibrosis, in cardiac dyspnea 
and in the respiratory depression and oncoming paralysis 
of high (too high) spinal anesthesia. 

The method has several grave drawbacks. The first is 
expense. The second is a technical one in administration, 
for the helium must be given through a completely air- 
tight system. Any leak allows the entrance of nitrogen 
which greatly decreases the effectiveness of the mixture. 
A helium proof hood enclosing the head is best. A mask 
covering the’ nose and mouth can be used, but is not 
pleasant. The helium and oxygen are pre-mixed and 
supplied from a single tank. The helium is rebreathed and 
the o780bn is replaced as needed. The method so far has 
not bé¥n. used continuously, but intermittently in periods 
varying*from: fifteen minutes up to several hours. These 
are difficulties that are like enough to those that beset any 
new procedure, be it in medicine or not. If the method 
proves itself, they will surely be overcome. What is of 
real interest is the completely new principle that Barach 
has applied to the treatment of respiratory obstruction. 
It is not at all expected to replace the methods, surgical 
or chemical, that have already been used with much if not 
complete success. It is an adjunct to them and one which 
at the very least is ingenious enough to arouse the interest 
of clinicians. 





PERSIMMON BALL IN THE STOMACH 





Ir is well for all of us, but particularly for small boys, 
that the astringency of unripe persimmons renders them 
unpleasant to the taste. This astringency is due to soluble 
shibuol which is present in large amounts in the unripe 
fruit and in smaller amounts in the skin and calyx when 
ripened. On being mixed with a dilute mineral acid, 
such as that found in normal gastric juice, the shibuol 
becomes coagulated and cohesive, gumming together into 
a ball pieces of skin, pulp or other starchy food. This is 
likely to happen whenever persimmons which are still 
astringent are eaten, particularly if the skin is swallowed 
and if there is little other food in the stomach. A number 
of instances have now been recorded in which such a 
persimmon ball has been formed. 

The latest has come from J. H. McNeill.2. Most of the 
reports are from America or Japan, but there seems no 
good reason why examples should not occur in Australia. 
The clinical manifestations are varied. Usually there is 
the insidious onset of discomfort with a sense of weight 
in the epigastrium. Vomiting, nausea and loss of weight 





1Archives of Disease in Childhood, March, 1941. 
2 Annals of Internal Medicine, May, 1941. 





are common. Sometimes acute gastric distress occurs 
soon after the fruit is eaten. Sometimes symptoms are 
insignificant until ulceration of the gastric mucosa produces 
a syndrome resembling that of peptic ulcer. Sometimes 
the mass passes from the stomach to the bowel, causing 
duodenal or small bowel obstruction. The ball, if large, 
can be palpated in the epigastrium. X-ray examination 
after a barium meal reveals a translucent filling defect 
due to the mass and usually situated near the pylorus. 
The most important diseases from which this condition 
must be distinguished are carcinoma of the stomach, peptie 
ulcer and chronic cholecystitis. The treatment is surgical 
removal of the mass. If an ulcer is present, this may be 
excised at the same time. No attempt should be made 
to force a passage of the ball by purgation. Intestinal 
obstruction would be likely to result, for the ball is not 
easily pliable nor readily fragmented, and may be two or 
three inches in diameter—an unwelcome guest in any 
small bowel. 

We would suggest that McNeill’s account be used in 
two ways: for those doctors who have sons bent on 
savouring the forbidden delights of a neighbouring 
persimmon grove, here is a story with a moral; for those 
who are called to see such sons during the ensuing months, 
here is knowledge that may illuminate the strange 
dyspepsia. 





AIR IONS AND HEALTH. 





TuereE has recently been published in a Scandinavian 
medical journal of repute an article by a Russian investi- 
gator, Dr. A. L. Tehijevsky, embodying results of a 
research which, if true, would have an important bearing 
on the theory and practice of ventilation and generally 
on life in cities and health resorts Put briefly, Dr. 
Tchijevsky’s position is that the ionization of the air 
breathed is of vital importance to the living animal; if 


; negative ions are not present death is inevitable. This 


author in 1939* published his views in the English 
language, but what criticism was aroused was mostly 
adverse in tone; now he restates his position with a ful 
description of the methods employed in his experiments. 
Rats and mice breathing air filtered through cotton wool 
lost weight and after a few weeks died, every care being 
taken to exclude other possible causes. His experimentum 
crucis was the reionization of the air, either electro- 
statically or by radium, and the consequent restoration of 
vigour to the almost moribund animal. Dr. Tchijevsky 
replies effectively to one criticism, namely, that the mass 
of the ions is of an order of magnitude which excludes 
physiological action; he rightly points out that in the 
oligodynamic activity of metals even smaller masses of 
matter have been proved to bring about profound changes 
in the living organism. 

This last exposition of Dr. Tchijevsky’s views, whilst 
it is provocative of thought, will not carry immediate 
conviction to most readers. There is always the possi- 
bility that in this he may be misjudged, for we should 
remember that much Russian investigation on trace 
elements in nutrition, such as manganese and cobalt, was 
not at once accepted, and indeed remained suspect until 
its importance was proved in pasture experiments in 
Australasia and America. There are admittedly some 
facts which the ionic hypothesis might help to explain. 
The air liberated from compressed air drills has been 
described by miners as “dead” and some protective 
instinct leads them to avoid breathing it, though chemical 
analysis has failed to find any carbon monoxide or atomized 
oil or any added ingredient or any deficiency which might 
explain the condition. The same hypothesis might also 
be put forward as one of the causative factors in the 
invigorating effects of mountain air. Further research 
by others on this subject will be awaited with interest. 





} Acta Medica Scandinavica, Volume CVI, 1941, page 516. 
2A. L. Tehijevsky: “Vivifying and Mortitying the Air’, 
International Congress of Biophysics and Biocosmics, New York, 


1939, page 6 of report. 
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Sulphadiazine and Suiphathiazole 
in Pneumococcal Pneumonia. 


Harrison F. Fuirprin, S. Branpt Rose, 
Leon ScHWarRTz, ALBERT H. DoMM AND 
Beatrice Doak (The American Journal 
of the Medical Sciences, April, 1941) 
present their observations on the com- 
parative therapeutic effectiveness and 
toxicity of sulphadiazine and sulpha- 
thiazole in the treatment of pneumo- 
coccal pneumonia. They state that 
sulphadiazine (the pyrimidine analogue 
of sulphapyridine) is readily absorbed 
from the gastro-intestinal tract, is not 
excreted so rapidly as sulphathiazole, 
and disappears from the blood slowly; 
it is readily secreted into peritoneal 
and pleural fluid, with resultant con- 
centrations approximating those in the 

The authors administered 
sulphadiazine to 100 adult patients 
with pneumococcal pneumonia, and 
sulphathiazole to a control series of 
100 patients with pneumococcal pneu- 
monia. In this study the diagnosis of 
pneumonia was established by the 
clinical history, the physical examina- 
tion and, where indicated, by the con- 
firmatory evidence of radiographic 
examination. Repeated blood counts, 
examination of the urine and blood 
cultures were made in all cases; deter- 
minations of free and total drug in 
the blood were also made, and the urine 
was examined every day for crystals of 
both drugs. The dosage scheme adopted 
with sulphadiazine was an initial three 
grammes given by mouth, followed by 
one gramme every four hours, unless 
signs of severe toxicity developed; 
treatment was continued until the tem- 
perature remained normal for forty- 
eight hours and there was evidence 
of clinical improvement. The dosage 
scheme with sulphathiazole was the 
same except that the initial three- 
gramme dose was repeated in four 
hours. The average total dosage for 
patients receiving sulphadiazine was 
27 grammes, as compared with 29-9 
grammes for the sulphathiazole-treated 
group. The authors believe that 
additional therapy with type-specific 
serum is indicated in selected cases, 
and of the 200 patients in this series, 
eleven of the sulphadiazine-treated 
group and seven of the. sulphathiazole- 
treated group received additional 
specific serum. There were eleven 
deaths in the sulphadiazine series; five 
of the patients who died had been in 
hospital for less than twenty-four hours 
(corrected mortality for 95 patients, 
63%), and there were seventeen 
deaths in the sulphathiazole series, 
eight of the patients who died having 
been in hospital for less than twenty- 
four hours (corrected mortality, 11°5%). 
Sulphadiazine was found to lower the 
temperature more rapidly than sulpha- 
thiazole, the toxic manifestations were 
approximately the same in the two 
therapeutic groups, and there was a 
higher concentration of free drug in 
the blood of the sulphadiazine group 
than of the sulphathiazole group. The 
average proportion of drug acetylated 
was 16°5% for sulphadiazine and 27:'7% 
for sulphathiazole. In both therapeutic 
groups there was a low incidence of 
vomiting and serious toxicity, and this 
was especially impressive when com- 
pared with the author's previous 


| 





experience with sulphapyridine. ‘“Micro- 
scopic hematuria” was observed more 
often in the patients receiving sulpha- 
thiazole, and this, the authors believe, 
is related chiefly to two factors: (a) the 
more pronounced acetylation of the 
sulphathiazole molecule, (b) the poorer 
solubility of acetylsulphadiazine. The 
average blood concentration of free 
sulphadiazine as shown by daily deter- 
minations during the entire period of 
treatment was 86 milligrammes per 
100 cubic centimetres, compared with 
an average concentration of free 
sulphathiazole in plasma of 6-0 milli- 
grammes per 100 cubic centimetres. In 
similar circumstances the average con- 
centration of acetylsulphadiazine in 
whole blood was 1-7 milligrammes per 
100 cubic centimetres, as compared with 
an average concentration of acetyl- 
sulphathiazole in plasma of 2-3 milli- 
grammes per 100 cubic centimetres, 
and the average proportion of total 
drug acetylated was 165% for sulpha- 
diazine and 27-:7% for sulphathiazole. 
The authors state that these differences 
of acetylation values for the two drugs 
are highly significant. 


Herpes Zoster. 

LAZARUS SECUNDA, WILLIAM WOLF AND 
Jerry C. Price (The New England 
Journal of Medicine, March 20, 1941) 
report the results of treatment in 15 
unselected cases of herpes zoster. They 
used local anzesthesia, produced by sub- 
cutaneous infiltration of the hyper- 
algesic areas with “Novocain” or oil- 
soluble anzsthetics. Relief from pain 
occurred in 13 of the 15 patients with 
acute herpes zoster; the duration of the 
relief after the injection of “Novocain”’ 
was usually from one to thirty hours, 
following which there was a recurrence 
of the pain. Seven of the nine patients 
who received the combination of ““Novo- 
cain” and oil solution experienced 
permanent relief of the pain. The 
clinical course of the skin lesion was 
not altered and post-herpetic neuralgia 
developed in three instances. 


Endocarditis. 

H. SoutHwortu (Annals of Internal 
Medicine, January, 1941) has described 
the treatment adopted in two cases of 
staphylococcal septicemia in which 
recovery occurred. In one case sub- 
acute bacterial endocarditis was proved. 
There was no obvious portal of entry 
in these two cases. Sulphanilamide in 
doses Of 36 grammes daily for two 
weeks was followed by failure to pro- 
duce blood cultures for three months 
in the case in which endocarditis was 
not present. Unfortunately the con- 
dition recurred and the patient died. 
In the other case, after seventeen 
months of fever, sulphathiazole was 
administered (41 grammes in ten days); 
fever, macular rash and a drop in the 
granulocyte count to 39%, with the 
appearance of 3% of myelocytes, led to 
suspension of the drug. After treatment 
with ten grammes of sulphathiazole 
the blood, which had contained Staphy- 
lococcus albus for seventeen months, 
remained sterile. 


S. S. LICHTMAN AND W. BIERMAN (The 
Journal of the American Medical 
Association, January 25, 1941) have 
discussed the treatment of subacute 
bacterial endocarditis by means of 
artificial hyperthermia and new chemo- 
therapeutic agents. They review 232 
cases in which Streptococcus viridans 
or Streptococcus non-hemolyticus was 
the causative agent. Spontaneous 
recovery has been recorded in 3% of 
cases in certain series, and recovery 





has been recorded after sulphonamide 
therapy in 6% of a series of 198 cases, 
Among 43 patients treated with com- 
bined sulphonamide and heparin, five 
recovered. Of 25 patients treated with 
hyperthermia (rise of temperature from 
37° to 39° C.), produced by intravenous 
injection of killed typhoid-paratyphoid 
bacilli, five recovered. At least six 
sessions of hyperpyrexia should be 
induced by graduated doses of the vac- 
cine over a period of seven to ten days, 
Hyperthermia assists chemotherapy in 
these cases. Sulphapyridine was better 


tolerated than sulphanilamide. Early 
diagnosis and treatment favoured 
recovery. Chemotherapy should be 


followed within twenty-four or forty- 
eight hours with hyperthermia, which 
should be maintained for five hours 
at least and repeated on alternate days 
if tolerated. 


Sulphathiazole. 


Cc. F. Garvin (The Journal of the 
American Medical Association, January 
25, 1941) has described renal com- 
plications of sulphathiazole treatment. 
In pneumonia it took 10 grammes of 
sulphathiazole daily to produce a blood 
level of five milligrammes per 100 
cubic centimetres, in contrast to 
sulphapyridine, which required only a 
daily dose of five grammes to produce 
the same blood level. Sulphathiazole 
crystals were found in the urine of 
61% of patients with pneumonia, 
whereas crystals were found in the 
urine of only 16% of a control series 
treated with sulphapyridine. Micro- 
scopic amounts of blood were found in 
the urine of 10% to 14% of patients 
treated with sulphapyridine or sulpha- 
thiazole. One patient, aged sixty-five 
years, with pneumococcal pneumonia, 
was treated with sulphathiazole in doses 
of 4-0 grammes followed by 2-0 grammes 
every four hours. After 48 grammes in 
three and a half days the blood urea 
level rose to 56% and the creatine level 
to 47%, and greatly diminished urinary 
excretion was noted with drowsiness 
and _ sluggishness. Another patient, 
aged fifty-five years, had pain 
resembling renal colic, with microscopic 
hematuria, which was relieved within 
two days of stopping the drug. 


The Vitamin A and D Content of 
English Beef Dripping. 

T. W. Goopwitn, R. A. Morton, K. M. 
Henry AND S. K. Kon (The Lancet, 
March 8, 1941), investigating the vita- 
min A and D content of English beef 
dripping, came to the conclusion that 
the vitamin A content of July dripping 
is negligible—not more than one inter- 
national unit per gramme. The vita- 
min D content, measured on non- 
saponifiable residue, was 0°23 to 0-44 
international unit per gramme, and 
the same as summer butter. 


Agranulocytosis following Sulpha- 

thiazole Treatment. 

P. C. KENNEDY AND M. FINLAND (The 
Journal of the American Medical 
Association, January 25, 1941) has 
described a case of fatal agranulo- 
cytosis from sulphathiazole used in 
the treatment of subacute bacterial 
endocarditis. The patient had typical 
signs of that condition, and Strepto- 
coccus viridans was recovered from the 
blood. Sulphathiazole was given in 
doses of 1°55 grammes every four hours 
for twenty days, occasional doses being 
omitted on account of nausea or 
vomiting. On the twenty-fifth day 
papules appeared on the arms and 
elbows and tender subcutaneous 
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nodules, five to ten millimetres in 
diameter, appeared three days later on 
the knees and anterior surfaces of the 
lower part of the legs. At this stage 
the leucocytes numbered only 1,200 per 
cubic millimetre, and there were no 
granulocytes. Sulphathiazole treatment 
was suspended. The patient died sud- 
denly two days later. It is pointed 
out that sulphathiazole, like the other 
similar drugs, can cause dermatitis and 
agranulocytosis, and careful watch on 
the skin and the blood is indicated 
when that drug is used. 


Staphylococcal Septiczmia. 


M. HAMBURGER AND J. M. RUBEGSEGGER 
(Annals of Internal Medicine, January, 
1941) discuss treatment of staphylo- 
coccal septicemia with sulphathiazole 
and sulphamethylthiazole. From 1933 
to 1939 27 patients had been treated at 
the same hospital with recovery of 
only four. Skin sepsis, osteomyelitis, 
uterine infections and other local infec- 
tions were included mainly. Twelve 
patients were treated during 1940 with 
sulphamethylthiazole in doses of five to 
twenty-four grammes daily for several 
successive days up to a total of 230 
grammes in three weeks, or sulpha- 
thiazole up to 110 grammes in four 
weeks. The only deaths were those 
of patients with bacterial endocarditis, 
four of whom died. Sulphamethyl- 
thiazole was more toxic than sulpha- 
thiazole, but larger doses of the former 
were given in the early cases. Peri- 
pheral neuritis occurred in two of these, 
but in later cases the dosage was 
reduced. Nausea, vomiting and rashes, 
conjunctivitis, chills and fever were 
noted as toxic effects. Eight patients 
out of twelve survived in this series, 
a result which encourages perseverance. 


The Hippuric Acid Test. 


S. F. Harris, T. B. MacatH anp M. H. 
Power (Annals of Internal Medicine, 
January, 1941) discuss the hippuric acid 
test in hyperthyreoidism. Six grammes 
of sodium benzoate are given by mouth 
and the urine is collected four hours 
later. The hippuric acid content of 
the urine is tested by Griffith’s method. 
Excretion of 15 grammes or less 
indicates severe liver damage. Intra- 
venous injection of 1°77 grammes of 
sodium benzoate with examination of 
the urine one hour later is found to 
give comparable results, 1:0 to 14 
grammes of hippuric acid being the 
normal output. The hippuric acid out- 
put in 78 cases of hyperthyreoidism 
was estimated. Of those patients with 
a basal metabolic rate less than +40% 
the output was 3°42 grammes on the 
average, whereas with a basal metabolic 
rate over +40% 2°85 grammes was the 
average output. However, the hippuric 
acid output did not always correspond 
with the basal metabolic rate, nor could 
a low hippuric acid output be taken as 
evidence of severe hyperthyreoidism 
in all cases. The test was not of great 
value in the management of hyper- 
thyreoidism. 


Infectious Mononucleosis. 


SaMvueEL J. WERLIN, VERA B. DOLGOPOL 
AND Morris E. STERN (The American 
Journal of the Medical Sciences, April, 
1941) illustrate the diagnostic diffi- 
culties in some cases of infectious 
mononucleosis and present an analysis 
of 21 cases which were referred to 
hospital with mistaken diagnoses. The 
authors describe the distribution, 
clinical picture, laboratory findings 
(hematological and serological), and 
the differential diagnosis of this disease. 





They state that patients with infectious 
mononucleosis may be severely ill; 
an extensive pharyngitis is usually 
present, often simulating diphtheria. 
Early differentiation from diphtheria 
by the bacteriological examination of 
the nose and throat and the hzemato- 
logical and serological examination of 
the blood is desirable to avoid unneces- 
sary administration of diphtheria anti- 
toxin and sensitization of the patient 
to horse serum. Cases of clinical 
diphtheria which do not respond to 
antitoxin must be investigated for the 
presence of infectious mononucleosis, 
and it must be borne in mind that non- 
toxic diphtheria-like bacilli may be 
present in the nose and throat of 
patients with infectious mononucleosis. 
The authors found that the highest 
white blood cell counts are observed 
during the first week of the illness in 
children, and in the second week in 
adults; also that the heterophile anti- 
body reaction was positive in 90% of 
their reported 21 cases, and that the 
titre of serum showing positive hetero- 
phile antibody reactions remains con- 
stant for months if the serum is stored 
in an ice-box. “Positive’’ serum may 
be used for control purposes when the 
test is made with unknown serum. The 
authors describe the histories of two 
patients with typical infectious mono- 
nucleosis who were referred to hospital 
with the diagnosis of diphtheria and of 
a patient with infectious mononucleosis 
who was referred with the diagnosis of 
mumps. Other patients had been 
referred to the authors with erroneous 
diagnoses of acute follicular tonsillitis, 
ulcerative stomatitis, Vincent’s angina, 
streptococcal and staphylococcal 
pharyngitis, agranulocytic angina, and 
acute lymphatic leuchemia, all of 
which may be clinically confused in 
the early stages with infectious mono- 
nucleosis. The authors prefer to 
perform the heterophile antibody test 
by the Davidsohn method rather than 
by the original technique of Paul and 
Bunnell. 


Acute Coronary Insufficiency. 


ARTHUR M. MasTeR, RICHARD GUBNER, 
Simon Dack AND Harry L. JAFFE 
(Archives of Internal Medicine, March, 
1941) discuss the differentiation of acute 
coronary insufficiency with myocardial 
infarction from coronary occlusion, 
and report the result of a clinical and 
electrocardiographic study of forty- 
eight cases of acute coronary insuf- 
ficiency in which necropsy showed 
recent myomalacia without acute 
coronary occlusion. The authors state 
that the myomalacia following coronary 
insufficiency differs, as a rule, from 
that following coronary occlusion, by 
its focal and disseminated character 
and its localization in the subendo- 
cardium and papillary muscles of the 
left ventricle. Occlusion of a coronary 
artery is the end result of a progressive 
coronary sclerosis, and is followed as a 
rule by a relatively large confluent area 
of infarction extending through and 
through from endocardium to peri- 
cardium. Clinically, coronary insuf- 
ficiency is usually associated with some 
factor which increases the work of the 
heart or diminishes the coronary flow, 
most often in a patient with antecedent 
cardiac enlargement and coronary 
sclerosis. The precipitating factors in 
this series included heart failure, shock 
due to operation, pulmonary embolism, 
acute hemorrhage and infection, 
marked tachycardia or bradycardia, 
acute anemia, aortic valve disease and 
hypertensive crises. The authors 





found that the electrocardiogram of 
acute coronary’ insufficiency with 
infarction is characterized by the 
presence of a depressed RS-T segment 
and flattening or inversion of the 7 
wave in two or more leads. An elevated 
RS-T segment or a Q wave, particularly 
in Lead I, is rare, and thus the electro- 
cardiogram differs from that of acute 
coronary occlusion in which these latter 
changes are common. The authors 
quote a rule they find useful, namely: 
when a Q wave or elevation of the RS-T 
segment is present, especially in Lead 
I or II, the condition is coronary 
occlusion with infarction; when 
depression of the RS-T segment alone 
is present, the cause is probably 
coronary insufficiency without occlusion. 
It is suggested that the elevation of 
the RS-T segment in coronary 
occlusion is associated with pericardial 
involvement, which is common in this 
condition, whereas in coronary insuf- 
ficiency the areas of necrosis are focal 
and scattered and chiefly subendo- 
cardial, the pericardium being spared, 
and therefore elevation of the RS-T 
segment is absent and is replaced by 
depression. The authors state that the 
diagnosis of coronary insufficiency, in 
contrast to coronary occlusion, should 
suggest itself when an episode of 
severe precordial pain, shock or heart 
failure is associated with some factor 
capable of increasing the work of the 
heart or decreasing the coronary flow. 
The chief precipitating factors observed 
are shock following operation, pul- 
monary embolism or acute hemorrhage, 
marked tachycardia or bradycardia, 
impaired oxygen capacity of the blood, 
as in acute anzmia, aortic stenosis 
or insufficiency, and heart failure 
itself associated with slowing of the 
circulation. The authors have not 
observed any instance of coronary 
insufficiency with myocardial infarction 
produced by effort or excitement, 
although this sequence seems 
theoretically possible, since the heart 
rate and blood pressure, and therefore 
cardiac work, are increased. The 
anginal syndrome is almost always 
associated with effort or excitement, 
and if these factors are severe or pro- 
longed and the coronary arteries are 
very sclerotic, the resulting anoxzemia 
may be sufficient to produce necrosis 
of the muscle. 


The Secretion of Acid in the Fundus 
of the Stomach. 


JoHN H. GrinpLay (American Journal 
of Digestive Diseases, March, 1941) 
reviews the literature on the secretion 
of acid in the fundus of the stomach. 
The findings of workers differ con- 
siderably. The author performed an 
experiment on trained dogs. Heidenhain 
pouches of the fundus were prepared 
with inlying de Pezzer catheters. Three 
weeks later the pars pylorica and the 
pyloric sphincter were excised and 
excluded and an end-to-side anasto- 
mosis of the stomach to the first portion 
of the duodenum was carried out after 
inversion of the duodenal stump. The 
pars pylorica and the first portion of 
the duodenum were left as a blind loop. 
A catheter was placed in the pars 
pylorica through a stab wound in the 
skin. Three weeks after the operation 
secretions from the Heidenhain 
pouches and excluded pars pylofica 
were tested. Following a standard test 
meal of 300 grammes of ground raw 
horse meat and 200 cubic centimetres 
of tap-water, the total amount of 
secretion and of acidity was increased 
in both Heidenhain pouch and excluded 
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pars pylorica in the first nine hours 
of any twelve. After isolation of the 
pars pylorica from the duodenum the 
amount of secretion and _ acidity 
remained high after the test meal. 
Introduction of ten cubic centimetres 
of gastric contents of another dog into 
the excluded pars pylorica had no 
effect on acidity or quantity of secretion 
in the Heidenhain pouch. Similar intro- 
duction into the isolated pars pylorica 
caused secretion during the second 
twelve hours after feeding to be 
greater in quantity and acidity. 


The Urea Concentration Test and the 
Urinary Specific Gravity Test. 


D. Van Stryke (The New York State 
Journal of Medicine, April 15, 1941) 
summarizes the technique of the urea 
clearance test and the urinary specific 
gravity test. He states that the urea 
concentration test is more sensitive 
than the urea clearance test to slight 
degrees of renal damage, but does not 
indicate differences in moderate or 
severe damage. Alteration in the result 
of the urea clearance test is proof of 
glomerular or filtration damage. 
Alteration in the results of the urea 
concentration test and specific gravity 
test indicates tubular damage and 
impaired concentrating power. If the 
result of the urea clearance test is not 
normal by four months, then the 
disease usually never becomes cured. 
An abnormal response to the urea 
clearance test is caused by any 
lowering of the renal blood volume, 
that is, shock or obstruction in the 
urinary tract. The phthalein test 
measures the excretory powers of the 
glomeruli only. When the result of the 
urea clearance test falls to 5% of 
normal, uremia is either present or 
imminent. 


Staphylococcal Pneumonia. 


IstvaAN A. GasPaR (The New York 
State Journal of Medicine, April 15, 
1941) describes the autopsy findings in 
a series of 38 cases of pneumonia due 
to the staphylococcus. These con- 
stituted 28% of the total pneumonia 
autopsies over seven years at the 
Rochester General Hospital. Of these 
cases of staphylococcal pneumonia 50% 
were found in children under six 
months. This form of pneumonia 
is bronchogenic and may be manifest 
either as typical lobar pneumonia or 
as bronchopneumonia with or without 
abscesses. Throat swabbings and 
sputum yield either pure cultures or a 
predominance of staphylococci. A 
series of rabbits were injected intra- 
tracheally with a saline suspension of 
hemolytic Staphylococcus aureus. Pneu- 
monia was produced with small 
abscesses, which disappeared in three 
weeks. 


Tabetic Crises. 


Donato J. Srmons (Urologic and 
Outaneous Review, April, 1941) 
describes the usual tabetic crises with 
concomitant physical signs. He 
stresses the statement that there is no 
single treatment with universal appli- 
cation. Aspirin should be tried first 
in doses of 0:3 gramme every two 
hours. Atropine sulphate, one to three 
milligrammes given intravenously twice 
a day for several days, may be effec- 
tive. Chioral hydrate and sodium 
bromide are useful for home use. 
“Sodium luminal”, 0-3 gramme in saline 
solution, has been given intravenously 
with good results. Other methods which 
may give temporary relief are lumbar 
puncture, spinal anesthesia, spraying 








ether on or applying ice to the epi- 
gastrium, local anesthetic to the skin. 
Of 118 patients, 44% were relieved 
completely by minimal routine therapy 
of twenty arsenical injections with 
fifteen injections of bismuth and thirty 
injections of mercury. In gastric crises 
fluid and chlorides should be given if 
vomiting is intractable. Subdia- 
phragmatic vagotomy has given a high 
percentage of cures in these cases. As 
a last resort bilateral upper cervical 
cordotomy should be tried. 


The Lange Curve Test. 

Frepertic H. Witson (Urologic and 
Cutaneous Review, April, 1941) dis- 
cusses methods of preparing stable 
colloidal gold solutions for the Lange 
curve test. Levine used potassium 
carbonate as the alkalinizing agent 
and formalin as the reducing agent. 
Borowskaja improved on this with 
sodium citrate in distilled water and 
five drops of hydrogen peroxide to 
speed up the reaction. However, all 
these methods have some drawback, 
and the usual method of Borowskaja 
is undersensitive because of the 
alkalinity of the sodium citrate. The 
author then describes in detail a 
modification of Borowskaja’s method. 
The pH of the sodium citrate its 
adjusted by a 0°1% solution of oxalic 
acid. Fifteen cubic centimetres of this 
solution were found to neutralize 25 
cubic centimetres of 1% sodium citrate 
solution, the indicator being phenol red. 
This method has yielded a_ colloidal 
gold solution stable for four months. 


Non-Pathogenic Intestinal Amcebz. 
Maurice M. ROTHMAN AND Harry J. 
Epstein (The Journal of the American 
Medical Association, February 22, 1941) 
have observed, over five years, 406 
patients harbouring non-pathogenic 
intestinal ameba. They give a résumé 
of the literature on the subject and 
suggest that indications are given that 
these entamcebe are not so harmless 
as reported. In the 406 cases studied, 
Endolimax nana was encountered 184 
times, Endameba coli 172 times, 
Iodameba biitschlii eight times. The 
patients showed symptoms of tiredness, 
abdominal discomfort, diarrhea, con- 
stipation et cetera, and 44-17% of them 
were relieved by treatment of the 
protozoal infection. The patients 
received one or two courses of 
earbarsone or a course of “Vioform” 
(Ciba) and emetine hydrochloride. All 
patients’ were placed on a diet rich in 
protein, poor in carbohydrate and rich 
in vitamins. 


Orthostatic Hypertension. 

WitmM S. McCann (The Journal of 
the American Medical Association, 
August 24, 1940) discusses the effect 
of nephroptosis on the renal blood flow 
in the light of the knowledge that 
partial ischemia of the kidney pro- 
duces hypertension. Observations on 
five patients with nephroptosis are 
recorded, together with details of five 
controls with normal blood pressure 
and two with hypertension; none of 
the controls had an appreciable degree 
of ptosis. It was readily apparent that 
change of posture produced significant 
effects on the blood pressure of those 
who had nephroptosis as compared with 
those who had not, there being a maxi- 
mum difference of 58 £4millimetres 
systolic and 28 millimetres diastolic; 
the control series showed very little 
change. Among the patients of the 
first group the total renal blood flow, 
as measured by means of the plasma 
diodrast clearance and the hematocrit, 








was in each instance less when the 
subject was in the erect than when 
he was in the recumbent posture, the 
decrease ranging from 20°6% to 435% 
of the “recumbent flow”. It has been 
demonstrated that slight degrees of 
renal ischemia are capable of exciting 
the pressor mechanism by which blood 
pressure is elevated. It is not unreason- 
able, therefore, to attribute the instance 
of orthostatic hypertension (elevation 
of blood pressure in the erect posture 
observed in patients with nephroptosis) 
which have been recorded to _ the 
diminished blood flow through the 
kidneys when the subject is in the erect 
posture. Significant changes in the 
filtration fraction (the ratio of the 
glomerular filtration as indicated by 
inulin clearance to the total plasma 
flow in diodrast clearance) 
observed to be increased in each 
instance of orthostatic hypertension 
with the subject in the erect posture, 
in contrast to rather striking constancy 
in the control observations. The effect 
of the pressor substance “renin” on the 
intrinsic circulation of the kidney 
results in a swelling of the organ, a 
diminution of blood flow and an 
increased urinary output; this suggests 
a constriction of the vasa efferentia of 
the glomeruli. It is therefore possible 
to conclude that the erect posture 
causes some slight interference with 
the afferent blood supply, in con- 
sequence of which renin is produced; 
this results in constriction of the vasa 
efferentia in both kidneys, with a 
further decrease in the total renal blood 
flow and a rise in blood pressure. It 
is desirable to ascertain the effect of 
posture on the blood pressure of all 
hypertensive patients. Those in whom 
the pressure falls markedly when they 
are confined strictly to the recumbent 
posture, deserve urological study and 
some sort of support to the kidneys if 
ptosis is found, either by nephropexy 
or by the wearing of abdominal belts. 


Hypochlorzemia in Cholera. 

D. N. Banerjee (The Indian Medical 
Gazette, June, 1941) describes the 
results of his investigation into the 
chloride content of the blood plasma 
in cholera. After mentioning the 
symptoms that may result from hypo- 
chloremia, he goes on to say that this 
condition may be due to the persistent 
removal of the gastric contents by 
vomiting or the loss of chloride by 
severe diarrhea, to retention of chloride 
in the tissues, to a deficient intake of 
sodium chloride, to the removal of a 
large quantity of fluid with a high 
chloride content, or to suprarenal 
insufficiency. In cholera, chlorides are 
lost both by vomiting and by diarrhea. 
The author points out that normally 
most of the chloride secreted into the 
gastro-intestinal tract is reabsorbed 
from the intestines into the blood; 
but in cholera a considerable amount 
of chloride is lost with the large fluid 
evacuations. In the series of cases 
investigated by the author, in spite 
of the administration of sodium 
chloride orally, intravenously and sub- 
cutaneously, the blood chloride content 
on no occasion rose above 495 milli- 
grammes per 100 cubic centimetres. 
This low concentration in the plasma 
leads to a great decrease in the urinary 
excretion of chloride. The author draws 
attention to the great retention of nitro- 
genous waste matter in the blood in 
cholera. This azotemia often becomes 
extreme; but it does not necessarily 
indicate a bad prognosis. This shows 
that it is not of renal origin. There 
has been some controversy concerning 
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whether hzemoconcentration or hypo- 
chloremia is the more important in 
the production of azotemia. The 
author expresses the opinion that hypo- 
chioremia is the more important; for 
the introduction of a fairly large 
quantity of fluid in the form of glucose 
solution produces little change in the 
azotemia, whereas the administration 
of quite a small quantity of hypertonic 
salt solution decreases both hypo- 
chloremia and azotzemia. 


Hypotension: The Ideal Normal 
Blood Pressure. 


SamueL C. Rosinson (The New 
England Journal of Medicine, Septem- 
ber 12, 1940) gives a review of low 
blood pressure; he accepts the arbitrary 
figure of 110 millimetres systolic and 
70 millimetres diastolic as lowest limits 
of normal blood pressure. Pressures 
below these are designated as coming 
under the heading of hypotension; but 
it is emphasized that there is no 
scientific or objective reason for 
selecting one level in preference to 
another. The incidence of such cases 
is highest in young women, and is 
commonly seen in those of linear build 
or narrow-chested type of build. It is 
about three times more frequent among 
lightweight than heavyweight men 
and women. Low blood pressures show 
a smaller and less erratic yearly varia- 
tion, and do not tend to rise with age. 
They are associated with a mortality 
rate lower than that of average 
pressures. There are no symptoms 
peculiar to or due to low blood 
pressure; those commonly described, 
namely, fatigue, headache and dizziness, 
are more frequent in hypertensive sub- 
jects. Neither fatigue nor vitality is a 
function of the level of blood pressure; 
rather they are related to the daily 
physical activity of the individual. In 
fact, those persons noted for endurance, 
vitality and well-being, trained athletes, 
farmers and other active groups, are 
also noted for their high incidence of 
low blood pressure. Hypotension is 
not a disease; it is an ideal blood 
pressure level. 


The Treatment of Relapsing 


Malaria. 
L. Everarp NAPIER AND R. N. 
CHAUDHURI (The Indian Medical 


Gazette, June, 1941) briefly discuss the 
treatment of patients suffering from 
relapses of benign tertian malaria, and 
report a case. They point out that 
after an ordinary course of quinine 
relapse occurs in at least 60% of cases 
of benign tertian malaria. There are 
some patients who persistently suffer 
from relapses under conditions in which 
reinfection is impossible. In such cases 
the medical attendant should first make 
sure that the drug (quinine or other 
cinchona alkaloid or “Atebrin”) is 
actually being taken in the dose pre- 
scribed, and secondly, he should ascer- 
tain whether the drug is being absorbed. 
Tests for absorption are the Tanret- 
Mayer test for quinine and the Tropp 
and Weise test for “Atebrin” in the 
urine. If the drug is being absorbed 
when taken by mouth there is nothing 
to be gained by administering it by 
intramuscular or intravenous injection. 
Furthermore, there is little advantage 
in giving more than 30 grains of 
quinine a day for ten days, or 0°3 
gramme of “Atebrin” a day for seven 
days. The authors treated the patient 
whose illness they record by alkalis 
(15 grains of sodium bicarbonate and 
30 grains of sodium citrate three times 
a day), quinine, “Plasmoquin” and 








“Sulpharsenol”. For the first ten days 
of treatment quinine in solution in a 
dose of ten grains was given three 
times a day half an hour after the 
alkaline mixture, and 0-01 gramme of 
“Plasmoquin” was given twice a day. 
On the eleventh day 18-0 centigrammes 
of “Sulpharsenol” were given by intra- 
muscular injection. A mixture con- 
taining four minims of Liquor Arseni- 
calis to the dose was given three times 
a day for the next seven days. On the 
twenty-third day 24-0 centigrammes of 
“Sulpharsenol” were given. Up to this 
time the patient had mild pyrexia in 
the evening; but examination of the 
blood now revealed no malaria para- 
sites. From the twenty-fourth to the 
thirtieth day ten grains of quinine were 
given twice a day. At the completion 
of this course 30°0 centigrammes of 
“Sulpharsenol” were given. By this 
time the patient had gained five and 
a half pounds in weight. He suffered 
no further malarial paroxysms. Six 
months later he had gained fourteen 
more pounds in weight. The authors 
point out that as far back as 1919 
Acton showed that quinine acted “on 
the malaria parasite best in an alkaline 
substratum”. The alkaline treatment, 
known as Sinton’s treatment, depends 
on this knowledge. “Plasmoquin” is 
given because it has been shown by 
Sinton to reduce the relapse rate. 
“Salvarsan” was used by the Germans 
in the last war because of the shortage 
of quinine. In the Balkan countries, 
where malaria is very resistant to 
treatment, drugs of the arsphenamine 
group, combined with quinine, have 
long been given. The authors deplore 
the practice of “subjecting the unfor- 
tunate patient to a very prolonged 
course of quinine” and also the prac- 
tice of resorting to intramuscular 
injection of quinine. 


The Takata-Ara Test in Hepatic 
Cirrhosis. 


M. NarayAna Pat (The Indian Medical 
Gazette, June, 1941) points out that 
the Takata-Ara test was first employed 
by Takata in 1925 as a means of dif- 
ferentiating lobar pneumonia from 
bronchopneumonia. Later in the same 
year Takata and Ara modified the test 
and used it to differentiate between 
syphilis and other diseases of the 
central nervous system. The use of the 
test in cirrhosis of the liver was first 
mentioned by Staub in 1929. The 
author conducted a series of experi- 
ments to estimate the value of the test 
in the diagnosis and prognosis of this 
disease. The material used in the 
investigation was blood serum and 
ascitic fluid. Dilutions of serum or 
ascitic fluid in 0-9% sodium chloride 
solution were made, the dilutions being 
of the order of 1 in 2, 1 in 4, 1 in 8, 
and so on, up to 1 in 256. To 1:0 cubic 
centimetre of the diluted serum or 
ascitic fluid 0°25 cubic centimetre of a 
10% solution of sodium carbonate was 
added, and the two were thoroughly 
mixed. Into each tube 0°3 cubic centi- 
metre of freshly prepared Takata-Ara 
reagent was introduced, and the con- 
tents were well shaken. The Takata- 
Ara reagent consists of equal parts of 
a 05% solution of mercuric chloride 
and a 0:025% solution of basic fuchsin. 
A reaction is manifest by the appear- 
ance of a flocculent precipitate. The 
author used the test in 117 cases. Of 
51 patients suffering from cirrhosis of 
the liver, only four failed to react to 
the test. In six other cases in which 
there was evidence of liver damage, 
reaction was noted. Out of 55 controls, 









seven responded to the test; but two 
of these had evidence of liver damage, 
and in the other five liver damage could 
not be excluded. The author concludes 
that the test is of value in the diagnosis 
and prognosis of hepatic cirrhosis and 


hepatic insufficiency. He states that 
the simplicity of the test warrants its 
extensive use in hospitals and labora- 
tories. He points out that it has no 
relation to the Kahn and Wassermann 
tests and that it has “no striking 
relationship” with the gel test. 


Osteogenesis imperfecta. 


F. R. RIESENMAN AND W. M. YATER 
(Archives of Internal Medicine, May, 
1941) discuss the incidence and mani- 
festations of osteogenesis imperfecta 
and base their remarks on thirty-two 
members of seven white families who 
were found to be suffering from this 
disease. In five of the families there 
was a distinct hereditary tendency, 
and in the other two families the 
disease was represented in its isolated 
form. The author describes the disease 
as an hereditary and familial disease, 
and points out that it is transmitted as 
a dominant Mendelian factor. It is 
an hereditary mesenchymal hypoplasia 
due to a disturbance of the gene or 
genes that determine normal mesen- 
chymal development. The most impor- 
tant clinical manifestations are: (a) 
blue sclerotics, present in 100% of 
cases; (b) brittle bones with muitiple 
fractures, present in 65% of cases; (c) 
otosclerosis, with progressive deafness, 
present in 43% of cases. The com- 
monest deformities are spinal curva- 
tures, sabre-like deformity of the long 
bones and pes planus. Blue sclerotics 
may be the only manifestation of the 
disease, and when they are associated 
with a history of other manifestations 
in other members of the family group 
they are pathognomonic of the syn- 
drome. When no other obvious causes 
of blueness of the _ sclerotics are 
present, the blueness is pathognomonic 
even when such a family history is not 
obtainable. At the same time the 
intensity of the blueness of the 
sclerotics is not necessarily an index 
of the severity of the disease. Certain 
families have a predilection in regard 
to the frequency, severity and time of 
onset of otosclerosis, and some families 
also have a predilection in regard to the 
incidence of brittle bones with multiple 
fractures; but there is considerable 
variation in the occurrence of this 
factor even in individual families. With 
few exceptions there is a remission of 
the tendency to fracture at the onset 
of puberty; adults rarely manifest the 
radiological features of the disease. 
The osseous abnormality is the disease’s 
only reversible feature. Multiple frac- 
tures at the same site often result in 
deformity and produce incapacity. The 
X-ray appearance of the affected bones 
is characteristic and consists of 
diminution in size of the diaphysis, 
great thinness of the cortex and the 
presence of peculiar cross striations. 
Of 255 members of the seven family 
groups found by the authors there 
were 91 known to have the disease. In 
some of these families the existence 
of the disease was traced back for six 
generations. In the two families in 
which the disease occurred in an 
isolated form, only one affected person 
could be found. In a third family only 
a mother and her daughter were found 
to be sufferers. All the cases in the 
authors’ series were examples of 
osteogenesis imperfecta tarda or the 
infantile type. 
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Public Healt. 


PUBLIC HEALTH PROGRESS AFTER THE WAR. 





Tue following is the complete text of a report mentioned 
in the leading article on page 173 of this issue. The report 
was drawn up by a committee of the National Health and 
Medical Research Council, and after discussion at the 
eleventh session of the Council has been forwarded to the 
Commonwealth and State Governments. 


1. This Council believes that in the social reconstruction, 
which is even now proceeding and which will be accelerated 
when the war is over, certain essential principles will be 
met in any attempt at the improvement of public health. 

2. The first, and most important, of these is that health 
is determined by a complex of social conditions; the total 
aggregate of community health is affected by national 
economics, by individual poverty, by industrial conditions, 
by housing, by transport, by agriculture. It is often said 
that public health is purchasable but individual health 
cannot be maintained if the individual income is below the 
minimum essential for personal health. 

3. The next principle in order of importance is that the 
obligations of the community in the maintenance of com- 
munity health cannot be discharged if the community does 
not provide sufficient money to enable the public health 
departments to do those things which those departments 
know should be done. The extension of health services 
throughout the community in directions which this Council 
considers necessary will require considerable expenditure 
beyond that now provided. This Council has already made 
recommendations which have not been adopted in practice 
because funds have not been provided: this Council has 
the accumulated experience and information to make 
practical recommendations concerning those advances in 
public health which have lagged because of a lack of 
necessary funds. 

4. This Council considers that it is of the utmost 
importance that a higher state of personal health should 
be established and maintained throughout the whole com- 
munity, and that all the necessary powers and resources 
of both Commonwealth and State should be applied to 
ensure this result. 

5. Hitherto it has been accepted as a principle that each 
individual had the personal duty of caring for his own 
health: the evolution of social organization has produced 
conditions which now involve the principle that the care 
of personal health is a social duty and no longer entirely 
an individual responsibility. 

6. The rapid development of medical practice along lines 
of specialized work has produced a complex of unco-ordinated 
activities all concerned with the care of individual health 
and each having direct or indirect relations with the others. 
All of these are becoming more and more divorced from 
the principles of prevention of disease. It is important that 
a proper administrative organization for bringing together 
all aspects of medical work be devised and incorporated 
in any system of social reform. 

7. For the application of these principles in practical 
administration, regard must always be had to the following 
major aspects: 


(1) Prevention and control of disease and all that comes 
under Public Health activities; 

(2) The maintenance of normal growth and heaith in 
children from birth to adult life. This is the most 
important of all and is largely bound up with such 
problems as education, economic status, nutrition, 
regular medical inspection and physical education 
during the growing period; 

(3) The care and management of existing disease, 
and all that is associated with hospitals and medical 
care of the sick, including adequate care in 
convalescence and rehabilitation; 

(4) Corrective measures directed towards invalids, 
pensioners, cripples, deaf, dumb and blind, etc.; 

(5) The economic status of the people—which is the 
ultimate determining factor in nutrition, housing, 
hygienic living conditions and health generally. In 
this connection the family should be regarded as 
the unit. 

8. This Council, in approaching its task, has had regard 
to the principal lines of evolution of public health and social 
medicine which have been suggested by different authorities. 

9. In sequence, these might be discussed progressively from 
present conditions to the full community control of medical 
practice. 








Part |. With the Present Administrative Basis. 


10. The whole populated area of the Commonwealth should 
be divided into Health Districts which should also be 
Hospital Districts as far as possible. 

11. A District Health officer should be appointed to each 
(or to two or more combined) Health District. This District 
Health Officer should be an officer of the Central Health 
Department of the State and should: 

(a) supervise all health legislation in his district; 

(b) act as regional medical officer in supervising 
Commonwealth pensions work; 

(c) maintain co-operative association with hospital 
services; 

(d) supervise ante-natal clinics, baby health centres, 
school medical services, and any similar health 
= in his district (with necessary medical 
staff) ; 

(e) control a system of female health visitors; 

(f) supervise industrial hygiene services in his district; 

(g) act as a co-ordinating link with physical education 
activities, pre-school institutes and other related 
work not under any departmental control. 


12. We urge the establishment or extension of a system 
of female health visitors because we believe that the care 
of mothers and children is urgently necessary and is 
largely neglected as a health measure—home visitation, 
with advice, and with close association with school medical 
service and hospital service would be perhaps the most 
profitable advance in health administration which could be 
made. This object will be best obtained by fully trained 
nurses with supplementary training in nutrition. 

13. The District Health Officers should be directly appointed 
by Commonwealth or State. 

14. Whichever form of administration is adopted, this 
Council believes that the responsibility for all routine 
sanitation must be effectively imposed upon local authorities 
and not be attempted as a routine function of the Central 
Health Department, which should be retained as a super- 
visory authority and increasingly organized so as to be able 
to develop the more medical side of health work. 


15. The hospital services throughout the populated area 
of the Commonwealth should be arranged on a District 
Hospital system (which might in suitable districts include 
a Base Hospital with subsidiary hospitals). In the metro- 
politan areas, and in a few of the larger cities, there should 
be in addition to the Central Hospitals a ring of suburban 
consultation centres for primary consultations and casualty 
treatment and a ring of small hospitals for minor cases. 
These local centres and hospitals would be staffed by local 
medical men and would relieve the central hospitals, which 
should be kept for serious and specialist cases. In the 
country district hospitals, there should be facilities for 
diagnosis and advice in respect of clinical public health 
necessities and accommodation for the District Health 
Officer. This system should do much to relieve the present 
serious and increasing pressure on the out-patient services 
of the existing public hospitals. 

16. With respect to the specific problem of sparsely 
settled districts, this Council recommends that these be 
provided for by a whole-time salaried service of young 
medical practitioners on short-term service—with adequate 
transport facilities. 

17. This outline indicates the new advances which are 
immediately practicable and desirable within the present 
system of public health -administration. It is considered 
important that the staff of each State Health Department 
should be increased by the appointment of experienced 
officers able to guide these new developments, with 
particular reference to the following activities: 


(i) The age-period between birth and school; 
(ii) School-age and military training periods; 
(iii) Industrial life; 

(iv) Infectious diseases. 


18. This Council sees no insuperable difficulty in complete 
control by the Commonwealth, even including the transfer 
of State Health Departments, and in fact recommends as 
an ultimate objective such control or transfer with all 
aspects of preventive and curative medicine including 
hospitals. On the other hand the Commonwealth can 
profitably subsidize these activities. Any subsidy so granted 
should be conditioned in such a manner as to promote 
uniformity of legislation and administrative action through- 
out all the States. 

19. This Council considers that these proposals are not 
inconsistent with the retention of private medical practice 
and private hospitals. 
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Part Il. Gradual Infiltration by Commonwealth either 
as Part of Other Activities or Independently. 


20. In the national field, this Council believes that com- 
pulsory physical training would be a health measure of 
first importance. 

21. The training of girls in nutrition, child welfare, and 
social service generally, together with physical training, is 
also to be considered as a social necessity. 

22. The Commonwealth has at present certain exclusive 
fields of responsibility, such as the Territories, quarantine, 
pensions, public service, and munitions establishments, each 
of which involves either hospital administration, medical 
services, tropical medicine and hygiene, general public 
health, and industrial hygiene, or all of these. 

23. The Commonwealth has also, to great national profit, 
established such national institutions as the Commonwealth 
Serum Laboratories, District Laboratories, the School of 
Public Health and Tropical Medicine, Sydney; and the 
X-ray and Radium Laboratories, Melbourne. It has also 
carried through an enquiry into nutrition as a national 
problem, has launched a campaign for national fitness, and 
has directed attention to the importance of the pre-school 
age in national life. 

24. As the collective aggregate of the health status of 
all the individuals human units is the nation’s human 
capital, it must be obvious that the national government 
must be increasingly concerned with the preservation of 
that working capital at its highest economic value. This 
purely material approach does not overlook the essential 
element of physical ease and mental content. 


The Indications Offered by Present 
Commonwealth Statutes. 


25. Two far-reaching enactments have now been passed 
by Parliament, one is about to operate, the other is 
temporarily suspended. 

26. In the House of Representatives Mr. 
introduced the bill ior Child Endowment, said: 


“With the Leader of the Opposition, we can regard 
this Bill as a notable contribution to the Australian 
national and social economy. I trust that it will not 
stand out conspicuously because of its solitude, but that, 
as the years pass on, it will find congenial companion- 
ship with other social reforms even more notable in 
their turn.” 


27. When opening the Tenth Session of the National 
Health and Medical Research Council, Sir Frederick Stewart, 
as Minister for Health and Social Services, referred to the 
increasing health responsibilities being accepted by the 
Commonwealth Government, including the establishment of 
pre-school child welfare centres in each capital city, advice 
on nutritional food values, establishment of a national 
fitness organization on a permanent basis and the recently 
enacted scheme of child endowment. He said these might 
be accepted as preliminary steps, and that no new social 
order could bestow lasting benefits on any people unless 
more regard was paid to the elimination of those social 
circumstances which undermined the public health. The 
Minister then invited the meeting to deliberate freely, from 
a health standpoint, upon proposals calculated to improve 
the social conditions of the people of Australia and promised 
serious and sympathetic consideration to any recommenda- 
tions issuing from the conference. 

28. The National Health and Pensions Insurance Act, 
though not proclaimed, has been passed by Parliament, and 
this Council feels that it is therefore at liberty to discuss 
the conditions which the passing of such an Act would 
create. 

29. As enacted, the Act is not a Health Insurance, but 
a Sickness Insurance, Act. It can be made truly a Health 
Insurance by some additional provisions. 


The principal considerations in this respect are: 


(1) It provides only for the person making the insurance 
payments and this provision only within a limited 
field. The mother and children are thus excluded 
from benefits; 

(2) It does not provide for the integral relationship 
between clinical treatment, hospital services and 
health services which the Council regards as 
indispensable to any scheme which has the two-fold 
objective of preservation of health and treatment 
of disease; 

(3) It does not provide for any form of domiciliary 
advice and assistance auxiliary to the general 
practitioner service provided by the doctor, which, 
if provided, would very greatly enhance the value 
of such a scheme as a health measure; 


Part Ill. 
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(4) It makes no provision for specialist services, which, 
in relation to health, are at present sadly lacking. 
Early diagnosis in tuberculosis, cancer, venereal 
diseases; early ante-natal advice; early orthopedic 
advice—all these, and others, are extremely 
important as health agencies, equally important in 
safeguarding the finances of any insurance scheme, 
and especially important in respect of pensions 
commitments; 

(5) It makes no provision for unemployed, for small 
scale employers or for self-employed persons; 

(6) It makes no provision for the better distribution 
of doctors to places where their services are needed 
but which are not economically attractive. 


30. Two practical working difficulties under the Insurance 
Scheme can be anticipated: 


(1) Inequality of load upon medical practitioners 
according to the degree of popularity and ability 
of different men; 

(2) The fact that at the door of the hospital the insured 
person ceases to benefit by the Insurance provisions 
so far as medical aspects are concerned. 


The latter of these items could probably be met without 
difficulty by including hospital benefits in the scheme, 
either by direct payments by the Commonwealth for 
services rendered, or by some mutual arrangement with 
whatever authority levies the hospital tax in the hospital 
districts. 

The inequality of the load upon medical men will be 
difficult and will result in inefficient work by the busiest men 
so long as the panel system on a per capita basis is 
maintained. 

This Council urges that conditions should be such that: 


(1) every medical man is able to give sufficient time 
for deliberate diagnosis and treatment; 

(2) the insured person shall have full benefits of hos- 
pital and health facilities within an efficiently run 
system of co-operation of these services. This 
shall include institutional treatment in such cases 
as tuberculosis, orthopedic cases, early cardiac 
disease, cancer, and such conditions as materially 
affect the morbidity rate and the pensions bill; 
every medical man should be so conscious of the 
preventive possibilities of his work and of his 
association with the specifically health activities 
that the whole system of medical practice will 
become permeated with the ideal of prevention; 
intervention between patient and doctor should be 
as limited as possible; professional matters should 
be under medical control and full consultation with 
the medical profession should be effected. 


31. A regional medical service, as has been found neces- 
sary in England, would be essential whatever scheme is 
adopted. This medical service consists of whole-time 
medical officers of the Ministry of Health who both act as 
consultants available to the insurance doctors and as referees 
available to the approved societies in respect of any question 
of administration involving professional matters. 

It will be obvious how closely these considerations dovetail 
with those under Part I above. 

This Council feels it to be an imperative duty to point 
out that under a per capita payment per annum to each 
doctor on the basis of his panel list, the only incentive 
offered to the doctor is that of increasing his income by 
adding to his panel numbers at the expense of his pro- 
fessional rivals and at the expense of professional efficiency. 
Insurance practice in England is not proper medical prac- 
tice as we know it in Australia—it would satisfy neither 
doctor nor patient. Rapid diagnosis and treatment 
accelerated almost to slot-machine standard is almost a 
necessity under large panel practice conditions. The more 
time the doctor devotes to his panel patients, the smaller 
his income. This would not be tolerated in any other trade 
or profession. 

A contract such as is indicated in the Health Insurance 
Act which provides a whole-time twenty-four hour service 
of high professional standard for the sum of twopence 
halfpenny per week could only be accepted by a professional 
man if he expected, by increasing his panel list, to secure 
a considerable total annual sum. The annual amount 
received in respect of each person is equivalent to the 
normal fee for one consultation. 

In the opinion of this Council, the essential objectives 
mentioned above cannot be obtained under a contributory 
scheme of the kind now on the Statute Book. 

This Council believes that the insurance scheme should 
be fundamentally revised and that, by deletion of all medical 
benefits from the Act and the substitution of an adequate 
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health scheme, a far superior medical service would be 
obtained with infinitely greater justice to the patients, the 
doctors and the community. The method of administrative 
control of medical matters should be carefully considered 
in consultation with the medical profession before any 
decision is made. 

32. In respect of the Child Endowment Scheme, this 
Council notes that at present it provides merely for cash 
payment. Its value could be greatly increased, at no great 
expense, by a home service of advice to mothers. This, 
and the domiciliary advice service under the insurance Act, 
and the follow-up service under the school medical services, 
and the pre-school advice service, can all be provided by the 
female health visitor service already indicated. 

33. The Insurance Scheme and the Child Endowment 
Scheme will both be incomplete as social measures unless 
the public health and hospital systems are incorporated in 
the scheme and improved on the lines above suggested. 


Part IV. Complete National Medical Service. 


34. From time to time suggestions are made that the 
medical services of the community should be a function of 
the governing authority. It is evident that the application 
of the National Insurance Act, even in its present form, will 
bring the majority of the medical profession into official 
relationship with Commonwealth Government administration, 
and it is clear that it should, though it does not at present, 
bring a large number of specialists into similar relationships. 

35. The discussion in the three preceding parts brings 
up in various connections the question of paying doctors on 
a salary basis. In Tasmania, Western Australia, the 
Northern Territory, Papua and New Guinea, the system is in 
force in varying degree with notable success. 

36. The doctor today is asked by organized society to 
accept two great burdens which no other trade or pro- 
fession would tolerate: 


(1) He is expected to hold himself available for a 
twenty-four hour seven day service, and is exposed 
to public condemnation, often unjustified, if he does 
not immediately attend an emergency case; 

(2) It is assumed that he will give a very large pro- 
portion of his time to service for which he is to 
expect no payment. 


This Council believes that, whatever changes are made, 
these injustices to the medical profession should be removed 
by society as soon as possible. 

87. The logic of facts points, in the opinion of this Council, 
to the need for critical and dispassionate examination 
in consultation with the medical profession of the place of 
the doctor in society before the Insurance Scheme is brought 
into operation, or before any other National Health Scheme 
is considered. 


38. This Council suggests: 

(1) that by evenly distributed taxation spread over the 
whole community a complete and efficiently organized 
system of unified medical health and hospital services 
can be provided at a cost easily within the capacity 
of this community; 
that this can be done by direct taxation and direct 
administration without the intervention of any third 
agency, which is regarded as both unnecessary and 
also inevitably destined to confuse administration 
and to render the medical services less efficient; 

(3) that allowing for present hospital expenditure and 
present private payments to doctors, the increased 
net cost to the community might prove to be small. 


39. This Council believes that the situation thus indicated 
is well worthy of deliberate examination. This Council is 
prepared, provided the above principles are accepted, to 
furnish practical details and to support these with financial 
evidence as to revenue and expenditure. 

40. As a corollary to the introduction of any Insurance 
Act or other National Health Scheme, this Council suggests 
that it would be wise to have medical, dental and nursing 
registration uniform throughout the Commonwealth under 
Commonwealth Statute and administration. 

41. This outline of recommendations is based upon two 
major considerations: 


(i) that the growing child is, in our present need, the 
national asset most worth preserving. 

This clearly implies that maternal care, child 
welfare, nutrition, physical education, industrial 
hygiene, should all receive governmental recog- 
nition as administrative responsibilities of the 
first order of importance. 

This Council has previously directed the atten- 
tion of governments in Australia to serious neglect 
in adequate supervision of the bodily development 
of children before and during the school age. 
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The employment of women in industry must be 
particularly safeguarded, with special provision in 
respect of pregnant women. A concerted pro- 
gramme of measures for the care of the greatest 
industry of all—the mothers engaged in home 
duties—is urgently necessary in the interests of 
health. This matter presents difficulties but also 
offers opportunities now recognizably obvious. 

(ii) that whatever we may do administratively, and 
however large the sums we spend officially, the 
economic status of the individual is, in the last 
analysis, the determinant factor in health. What- 
ever changes are made in the social order in the 
future, it is imperative that each individual shall 
either be able to provide for himself, or be provided 
by society with such essentials as: 


(a) enough food of the right kind; 

(bo) freedom from financial stress while in hos- 
pitals, sanatoria, etc.; 

(c) freedom from financial stress while convales- 
cent—this applies with especial force to women 
after childbirth; 

(d) easy access to good medical and hospital 
services; 

and, especially important is the provision of— 
(e) proper housing for the whole population. 


42. It is clear that education will play a prominent and 
useful part in future developments of health and medical 
services. The aspects of education concerned are: 


(1) Health education of the community, especially the 
training of children in kindergartens and schools in 
hygiene. 

(2) Education of medical students. Still greater atten- 
tion to preventive medicine in the medical curriculum 
is desirable. In view of the increasing specialisation 
in medical practice, it is necessary that training 
in the specialties should not be permitted to over- 
shadow the comparatively simple fundamental 
principles of training necessary for entering general 
practice. 
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SCIENTIFIC. 





A MEETING of the Victorian Branch of the British Medical 
Association was held on June 18, 1941, at Saint Vincent’s 
Hospital, Melbourne. The meeting took the form of a 
number of clinical demonstrations by members of the 
honorary medical staff of the hospital. 


Preeclampsia with Hemiplegia. 

Dr. F. Haypen showed a female patient, who had first 
been examined at the ante-natal clinic when she was 
thirty-five weeks pregnant. At that time the systolic 
blood pressure was 160 millimetres of mercury, the urine 
contained a faint cloud of albumin, and some cedema of 
the legs was present. The patient was admitted to hospital 
for eliminative treatment; but in the next twenty-four 
hours, in spite of treatment, the systolic blood pressure 
rose to 240 millimetres of mercury, the urine became solid 
with albumin and the cedema increased. The patient com- 
plained of severe headache and precordial pain. 

A lower segment Cesarean section was performed under 
local anzsthesia, and a living child weighing three pounds 
was delivered. On the following day the patient’s systolic 
blood pressure was 170 millimetres of mercury and she felt 
quite well; but on the second day after operation she was 
comatose and right-sided hemiplegia developed. During 
the next four days her condition improved and the paralysis 
completely disappeared. The systolic blood pressure dropped 
to 140 millimetres of mercury, and the urine contained only 
a trace of albumin. 

Dr. Hayden said that the hemiplegia might possibly 
have been due to a thrombosis of one of the cerebral veins 
over the motor area of the left hemisphere. Recently Martin 
and Sheehan had reported six similar cases in The British 
Medical Journal. 


Hzematuria due to Various Causes. 


Dr. J. ZrecteR showed three patients suffering from 
hematuria due to various causes. The first was a male 
patient, aged twenty-four years, who had previously always 
been perfectly well. He had lifted a heavy weight and felt 
a dull pain on the right side between the umbilicus and 
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the costal margin. That evening he noticed blood in the 
urine. The pain became more severe and shifted to the 
right lumbar region. 

On examination no abnormality was detected. The urine 
was normal and cystoscopy revealed no abnormality. Retro- 
grade and excretion pyelography was carried out and 
disclosed a right-sided hydronephrosis. 

Dr. Ziegler’s second patient was a male, aged forty-six 
years, who had been perfectly well until three days 
previously, when he noticed blood in his urine. Dull aching 
pain then developed in the left loin, radiating to the groin. 
He had had nocturnal frequency of micturition once since 
the onset, but none during the day. He had a good appetite, 
but had lost eleven pounds in weight in the past few years. 
He had had an unproductive cough for a few weeks. 

Physical examination revealed a large tumour in the left 
loin. It had a rounded lower border, was bimanually 
palpable, and moved on respiration. Microscopic examination 
of the urine revealed a number of erythrocytes and an 
occasional pus cell. Culture produced a growth of Staphylo- 
coccus albus and Bacillus coli communis. An X-ray exam- 
ination revealed no evidence of calculus formation in the 
renal tract and no abnormality in the lungs. Cystoscopy 
revealed no abnormality. Retrograde pyelography revealed 
poor excretion on the left side, and excretion pyelography 
disclosed a tumour of the left kidney. 

The third patient shown by Dr. Ziegler was a male, aged 
twenty-one years. He had been perfectly well prior to his 
admission to hospital on April 27, 1941, when he complained 
of profuse painless hematuria with acute retention of urine 
of one day’s duration. He vomited just before and just 
after his admission to hospital; the vomitus contained a 
small amount of bright red blood. There was nothing of 
importance in his past history. 

On his admission to hospital the systolic blood pressure 
was 190 millimetres of mercury and the diastolic pressure 
90, his temperature was 98°4° F., the pulse rate was 68 per 
minute and the respirations numbered 24 per minute. On 
his second day in hospital his temperature rose to 99°4° F., 
the highest level that it reached. The abdomen moved well 
with respiration, but some rigidity was present all over 
the right side. Tenderness was present in the suprapubic 
region and especially in the right renal area anteriorly. 
A mass was palpable in the right renal area; it was 
thought to be either a kidney or a tumour. 

While the patient was in hospital he suffered from pain 
in the right anterior renal area, radiating to the back. No 
tenderness was present posteriorly, but tenderness was still 
present anteriorly. The urine was found to contain blood, 
both macroscopically and microscopically, until May 6. The 
specific gravity averaged 1,015, and the output was normal. 
Culture from the urine was not attempted, owing to the 
fact that the bladder was being continuously irrigated. On 
April 28 the urea concentration in the blood was 51 milli- 
grammes per centum. No urea concentration test was made, 
owing to the continuous bladder irrigations. On April 27 
the hemoglobin value of the blood was 95% and on May 17 
it was 90%. The leucocytes numbered 9,000 and the erythro- 
cytes 4,200,000 per cubic millimetre. The coagulation time 
was two and a half minutes; otherwise no abnormality was 
detected in the blood. On May 1 the benzidine test pro- 
duced a strongly positive reaction, and on May 6 the test 
also produced a reaction; but the result was not considered 
satisfactory, since the patient would not keep to the diet 
required for the test. Radiological examination of the chest 
revealed no abnormality. Retrograde pyelography, carried 
out on April 30, revealed blood clot in the bladder. On 
May 7 dye appeared from the left ureter in three minutes 
and from the right ureter in nine minutes. X-ray examina- 
tion revealed that the right kidney was normal. Excretion 
pyelography revealed gross impairment of function on the 
right side; there was some doubt as to whether any excretion 
at all occurred. A shadow was present half an inch below 
the inferior margin of the sacro-iliac joint, representing a 
ureteric calculus. On May 14 a few red pigmented spots, 
which looked like blood petechie#, were seen on the mucosa 
of the right trigone and around the right ureteric orifice. 
A catheter was easily inserted into the right ureter; no 
calculus was present. Microscopic examination of urine 
from the right ureter revealed a few erythrocytes, some 
pus cells, no casts, a large number of epithelial cells, no 
crystals and no microorganisms. Culture produced a 
growth of Bacillus proteus. On May 14 X-ray examination 
of the right side of the renal tract revealed that the 
pelvi-calyceal system was larger than on the other side. An 
antero-posterior view revealed slight diminution of cupping: 
in an oblique view no such diminution was seen. No 
definite calculus formation was seen in the pelvis. Dr. 
Ziegler said that for the time being the case was considered 
to be one of essential hematuria, the exact cause of 
which could not be established. 





Sarcoma of the Neck. 


Dr. Ziegler also showed a male patient, aged fifty-six 
years, who for six weeks had had a painless swelling 
situated about the left angle of the jaw. It had increased 
rapidly in size since then and become painful on 
swallowing and slightly tender to touch. The patient had 
suffered from anorexia for the past six months and had 
lost two stone in weight in the past three months. He had 
a slight cough, with the production of some yellow sputum. 
Six months earlier he had sustained a compound fracture 
of the mandible, and after this he had had three teeth 
extracted. Three months prior to his admission to hospital 
he had been a patient at the Queen’s Memorial Infectious 
Diseases Hospital, Fairfield, suffering from an “ulcerated 
throat”, which had never properly cleared up. He had not 
had diphtheria. 

When the patient was examined an extensive brawny 
swelling was seen on the left side of the neck and face, 
extending almost from the vertebral column posteriorly 
to the mid-line anteriorly; it almost reached the clavicle 
and overlay the body of the mandible. It was fixed in places 
to the overlying skin and underlying structures. At the 
lower border was a partially discrete enlarged gland, hard 
in consistency, painless and not tender to touch. There 
were several hard glands on the right side, just below the 
angle of the jaw and in the posterior triangle. In the left 
axilla there were three discrete enlarged glands that were 
hard and painless. The right pupil was larger than the 
left; both reacted to light and accommodation. No abnor- 
mality was detected in the heart, lungs, abdomen or central 
nervous system. On the left side of the mouth, almost at 
the lateral border of the palate, there was an ulcer about 
three-eighths of an inch in diameter; no discharge was 
occurring. The edge of the ulcer was serrated and the base 
appeared fixed. The left tonsil appeared normal. No abnor- 
mality was detected in the tongue. During the patient’s 
stay in hospital his temperature occasionally rose to 99° 
or 100° F. 

X-ray examination revealed no abnormality, except the 
fracture of the mandible. The lungs appeared normal. The 
Wassermann test produced no reaction. Culture of material 
from the ulcer produced a growth of cocci and’ diphtheroids; 
no actinomyces were seen. <A blood count gave the fol- 
lowing information: the erythrocytes numbered 5,000,000 
and the leucocytes 17,000 per cubic millimetre, and the hzemo- 
globin value was 100%; in a smear the only abnormality 
detected was the presence of polymorphonuclear cells. The 
vocal cords were normal. Examination of bicpsy material 
revealed reticular-celled sarcoma. 

Dr. Ziegler said that at the time of the meeting the 
patient had begun to have pain in the left preauricular 
region, and some glands were palpable in the right axilla. 
The swelling was increasing in size, and some ecchymoses 
were visible on the abdoruen. 


Diverticulitis causing General Peritonitis. 


Dr. Ziegler’s next patient was a female, aged forty-five 
years. Six days prior to her admission to hospital she 
began to suffer from nausea and vomiting with shivering 
attacks at night. Next day she suffered from bilateral 
lower abdominal pain of a bearing-down nature and con- 
stantly present; it was not colicky, was worse on the right 
side, and was accompanied by stabbing pain on defzcation. 
Because of the pain the patient was afraid to allow her bowels 
to act. Two days later she had several attacks of vomiting 
and nausea. Four days later the pain became very severe. 
She had had no proper bowel action for some days, but on 
this day she passed a jelly-like mass. She was admitted 
to hospital. There was no blood in the stool and she had 
a desire to defecate continuously. She had severe anorexia 
and had lost a little weight; but otherwise no abnormality 
was detected. Ten years earlier she had undergone lapar- 
otomy; it was later learnt that this was for inflammation 
of the bowel. 

On examination the patient was seen to be rolling about 
with pain. The temperature varied between 101° and 103° F., 
the pulse rate was 120 per minute and the respirations 
numbered 24 per minute. The abdomen moved fairly well 
with respiration. Slight rigidity was noted in the lower 
portion of the abdomen, and pronounced tenderness was 
present over the hypogastrium and in the right iliac fossa. 
Rectal examination revealed tenderness on both sides, and 
a vaginal examination revealed a mass in both fornices, 
greater in the right. Tenderness was pronounced in the 
right fornix. 

At operation on May 7 a pelvic abscess was drained and 
the transverse colon was sutured to the parietal peritoneum. 
The diagnosis rested between diverticulitis and malignant 
disease. A right lower paramedian incision was made. No 
appendix or site of an appendiceal stump could be found. 
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Both Fallopian tubes and ovaries were embedded in a pelvic 
abscess situated directly down the mid-line and in the 
mesentery of the sigmoid colon. Pus was obtained from 
the right side. The abscess went down into the pelvis as 
far as the finger could feel. No obvious diverticula were 
seen. There was one suspicious area, but because of 
induration it was difficult to determine whether the mass 
was inflammatory or malignant. 

After the operation the patient was given (i) 20 grammes 
of sulphanilamide, (ii) intravenous therapy with glucose and 
saline solution, 12 litres in all, and (iii) ten grains of bismuth 
salicylate three times a day. 

Two days after operation the abdomen became distended 
and tender all over. To relieve the distension a colostomy 
opening was made and a small rubber catheter was passed 
up the proximal loop of bowel, with much relief to the 
patient. Her general condition gradually became much 
worse, and she was unable to retain food or fluids. The 
bowel was washed out through the colostomy opening. It 
was at this stage that intravenous therapy proved to be of 
such value to the patient, and 10 cubic centimetres of 
*“Soluseptasine” were put in each three litres of fluid. 
She was seriously ill for the next two days; but during the 
subsequent twenty-four hours there was profuse drainage 
from the suprapubic wound, and her condition greatly 
improved. Powdered tablets of “M & B 693” were placed 
in the cavity through the drainage opening. 

Apart from the onset of dysuria the patient’s condition 
continued to improve; but on May 22 the colostomy wound 
broke down and began to discharge pus freely. This con- 
dition gradually cleared up, and at this stage bismuth 
salicylate was given for some days. The colostomy wound 
healed well, and at the time of the meeting the patient’s 
general condition was very fair. X-ray examination after 
a barium clysma on May 18 revealed diverticula of the 
sigmoid colon. 


Tic Douloureux. 


Dr. F. P. MorGan showed a female patient, aged sixty-nine 
years, who had for six years suffered from severe paroxysmal 
pain in the right side of the face corresponding to the | 
distribution of the infraorbital portion of the second division 
of the trigeminal nerve. The pain had the classical features 
of tic douloureuz. The patient had been treated on two 
occasions with alcohol injections. She said that the effect 
of the injections had been so unsatisfactory and so painful 
that she would not again undergo any similar treatment. 
Fractional section of the root of the fifth nerve was per- 
formed, the temporal approach being used. A few fibres of 
the upper part of the ophthalmic division of the sensory 
root and the motor root were preserved. The effect of the 
operation was to abolish sensation in the second and third 
divisions of the nerve, with complete relief of pain. 


Tic Douloureux and Paget’s Disease of the Skull. 


Dr. Morgan’s second patient was a female, aged sixty-two 
years, who had complained of pain in the right side of the 
face in the distribution of the second division of the fifth 
nerve. The pain had been present for two years; it was 
paroxysmal and typical of tic doulowreuz. X-ray examina- 
tion of the skull revealed a diffuse affection of the bones 
by Paget's disease. The pain was treated by injection of the 
infraorbital nerve with 10 minims of alcohol (90% strength). 
This measure resulted in anesthesia and analgesia in the 
distribution of the infraorbital nerve, with relief from attacks 
of pain. 


Glosso-Pharyngeal Neuralgia. 


Dr. Morgan next showed a male patient, aged forty-three 
years, who had complained of pain in the right side of the 
throat radiating to the right ear. The pain had been 
present intermittently for five years, usually appearing 
after a cold and lasting for varying periods up to two 
months. The patient said that the pain started in the 
throat like a shock, radiating to the ear like a burning 
feeling. Frequently the pain was like a tic in the throat. 
The swallowing of food or liquids brought on the pain, 
which was at times almost unbearable. It was possible 
to “fire off’ the attack of pain by touching a “trigger 
point” on the back of the pharynx. No local cause of the 
neuralgia could be found, and no treatment had been 
undertaken. Dr. Morgan said that, as the patient’s pain 
radiated to the ear, it seemed that it would be necessary, 
in order to give relief, to cut the ninth nerve in its intra- 
cranial position. Section of the nerve in the neck would 
not be likely to relieve the pain in the ear, since the 
branch of the glosso-p nerve supplying the middle 





haryngeal 
ear came from the main trunk within the bone of the skull. 





Osteitis Deformans of the Spine. 


The fourth patient shown by Dr. Morgan was a male, 
aged seventy-four years, who for four years had been 
suffering from gradually increasing weakness of the lower 
limbs. Examination revealed spastic paraplegia of the 
lower limbs and relative anzsthesia, analgesia and therm- 
analgesia below the fifth thoracic spinal segmental level, 
Appreciation of posture and passive movement was defective 
in the lower limbs. The tibie were enlarged and curved 
forward. X-ray examination of the spine revealed osteitis 
deformans in the third thoracic vertebral body and in the 
seventh and eleventh thoracic vertebral bodies. The disease 
was present in most of the lumbar vertebre and in the 
pelvis. Examination of the cerebro-spinal fluid revealed 
that the total protein content was 200 milligrammes per 100 
cubic centimetres and that the white cells numbered six 
per cubic millimetre. The cerebro-spinal fluid was slightly 
xanthochromic. Queckenstedt’s test was performed twice; 
on the first occasion it indicated a complete spinal block 
and on the second occasion it indicated incomplete obstruc- 
tion. “Neohydriol” was injected in the lumbar subarachnoid 
space and the patient was examined under the fluoroscopic 
screen. The column of “Neohydriol” was held up for about 
five minutes at the level of the seventh thoracic spinal 
segment, and again for a similar length of time at the level 
of the third thoracic spinal segment. Eventually all the 
“Neohydriol” passed onward to the cervical subarachnoid 
space and then into the cerebral subarachnoid space. 

Operation was performed under local anesthesia. The 
lamine of the third thoracic spinal segment and of the 
seventh thoracic segment were removed at separate opera- 
tions. The laminz were soft and enlarged and were com- 
pressing the dura and the spinal cord. The effect of the 
operation was to reduce considerable the spasticity of the 
lower limbs and to make it possible for the patient to walk 
about fairly easily with the assistance of a walking chair. 
Prior to operation he had been bedridden for four months 
and was barely able to drag himself along with the aid 
of crutches. 

(To be continued.) 





Post-Graduate Cork. 


WEEK-END COURSE IN SURGERY AT SYDNEY. 








ATTENTION is drawn to the alteration in the dates of the 
next week-end course in surgery at the Prince Henry 
Hospital, Little Bay, New South Wales, which will now be 
held on October 25 and 26, 1941. Programmes will shortly 
be available on application to the Secretary of the Post- 
Graduate Committee in Medicine, at the Prince Henry 
Hospital, and the fee for the course will be two guineas, 
except for medical officers of the defence forces on full-time 
service, who are invited to be present free of charge. 


Correspondence, 








THE PRACTICAL RESULTS OF IMMUNIZATION 
AGAINST DIPHTHERIA. 





{In the issue of August 2, 1941, a letter from Dr. Ralph 
Weaver, medical officer of health of the city of Brisbane, 
was published on the results of immunization against 
diphtheria. In the last paragraph a wrong percentage was 
printed in error, and this detracted considerably from the 
value of his letter. We offer our apologies to Dr. Weaver 
and republish the letter with the correct figures.—Eprror.] 

Sir: What immunization can accomplish in combating 
diphtheria is shown by the remarkable drop in its incidence 
in Brisbane. 

The local authority of Brisbane—the city under review— 
has an area of 375 square miles and a population of 335,520. 

In January, 1938, I decided to make every effort to speed 
up the Council’s free immunization service. I used every 
available means to impress upon parents the importance of 
having their children—especially their children of pre-school 
age—immunized. The response exceeded my most sanguine 
expectations. 

In the three and a half year period, namely, from January, 
1938, to June 30, 1941, I have fully immunized 20,053 
children. This rate of immunization, which is averaging 
more than 5,700 per annum, is, in the period under review, 
appreciably in excess of the birth rate. To this must be 
added an unknown but considerable number of children 
immunized by private practitioners in Brisbane, and I am 








3nWP e5° 





wer 


rm- 
vel, 
tive 


he 
ry 


it- 
ry 
LS, 
ne 


h 
e, 
st 
8 
e 
r 


ers be 


we 


oe we VE 





Avucust 16, 1941. 


THE MEDICAL JOURNAL OF AUSTRALIA. 187 





pleased to be able to state that, as I write, the response 
of children is greater than ever. 

I am in a position to state that at least 70% of this 
total are children of pre-school age. 

By educative methods the stage has now been reached 
in Brisbane when the vast majority of parents realize that 
they owe this simple duty to their children. 

The maximum incidence of the disease occurs during the 
second, third and fourth years of life, and as large numbers 
of immunized children of this age group are appearing 
every day in increasing numbers in Brisbane, the incidence 
of the disease now shows the anticipated spectacular fall. 

Here are the figures for this period: 


Population and Diphtheria Cases. 


1938. 1939. 1940. 1941 (6 Months). 
325,890 326,000 333,560 335,520 
459 505 231 


Diphtheria in recent months has reached epidemic pro- 
portions in some cities, but Brisbane, which now has at 
least 70% of its susceptible child population immunized, is 
safe from such an eventuality, and with parents cooperating 
so wholeheartedly with the Council’s Department of Health 
in its sincere attempt to eradicate this serious disease from 
their midst, a diphtheria-free Brisbane is not far distant. 

Yours, etc., 
RALPH WEAVER, 

Town Hall, Medical Officer of Health. 
Brisbane, 

July 17, 1941. 





A WARNING TO USERS OF DIATHERMY 
APPARATUS. 





Sm: We would like to make it known that diathermy 
apparatus of our Australian manufacture is free from the 
shortcomings referred to by Mr. R. Vine-Hall in his letter 
which appeared in THE MeEpIcCAL JOURNAL OF AUSTRALIA, 
Number 6, Volume II, August 2, 1941. 

The type of diathermy in which the trouble occurred is 
an old type imported apparatus. 

Our own and probably other engineers engaged in this 
branch of the electrical industry will be pleased to inspect 
and correct shortcomings without charge in connexion with 
any existing diathermy apparatus in use in any part of 
Australia and New Zealand. 

Yours, etc., 
L. E. Burt, A.M.LE. (Aus.), 
Chief Engineer, 
Watson House, Watson Victor Limited. 
9-13, Bligh Street, 
Sydney. 
August 4, 1941. 





CRYPTOTROPHIC FACTORS IN NUTRITION. 





Sir: In view of some criticism of my statements concerning 
wholemeal and bran, I should like to point out that the 
Accessory Food Factors Committee of the Lister Institute 
and the Medical Research Council (see Nature, May 31, 
1941), whilst it favoured a flour representing 80-85% of 
the wheat grain in place of the 70% existing heretofore, 
recommended that such flour “should contain as little bran 
as possible so that there should be no risk of loss of 


nutritive value due to presence of much indigestible 
material”. 
Yours, etc., 
Lowestoft, W. A. OSBORNE. 
Warrandyte, 
Victoria. 


August 4, 1941. 





THE AUSTRALIAN BROADCASTING COMMISSION 
AT THE CROSS ROADS. 





Sm: The editorial on the subject of broadcasting is very 
much to the point. 

The American universities in some instances have their 
own broadcasting organization, and during the frozen winter 
in Canada give information and instruction to the widely 
scattered population in the prairie provinces. 

It has seemed to me that the A.B.C. might well devote 
a period regularly for university work including medicine. 
But such talks would want careful preparation by a 
responsible person or committee. The possibilities and 








advantages are obvious to anyone possessed of scientific 
imagination. 

The success in music, pioneered by the University of 
Melbourne, shows what can be done in the world of art. The 
Town Hall is now booked out beforehand for every celebrity 
concert. Yet the university commenced with a ladies’ 
committee which enrolled 62 subscribers and now has raised 
the number to 2,000. 

But, as your article indicates, the A.B.C. is at the parting 
of the ways. It could put a little less commonplace but 
popular rubbish over the air and develop a little more 
scientific thought and imagination in the ordinary course 
of work. A new and powerful educational instrument has 
come into our lives. 

Yours, etc., 

103-105, Collins Street, JaMEs W. BaRretr. 
Melbourne, 

August 5, 1941. 


aval, Wilitary and Air Force. 





APPOINTMENTS. 





THE undermentioned appointments, changes et cetera have 
been promulgated in the Commonwealth of Australia Gazette, 
Number 156, of August 7, 1941. 


CrrizEN NAVAL Forces OF THE COMMONWEALTH. 
Royal Australian Nawal Reserve. 


Termination of Appointment.—The appointment of Surgeon 
Lieutenant Eric Douglas Hull is terminated, dated 14th July, 


1941. 
Retired List. 
Resignation.—The resignation of William Keverall McIntyre 
of his appointment as Surgeon Lieutenant-Commander is 
accepted, dated 15th July, 1941. 


AUSTRALIAN MILITARY FORCES. 
AUSTRALIAN ARMY MEDICAL CORPS. 
Northern Command. 
First Military District. 
Honorary Captain J. C. Hemsley is appointed from the 


Reserve of Officers (A.A.M.C.) and to be Captain (pro- 
visionally), 30th June, 1941. 


Eastern Command. 
Second Military District. 


Honorary Captain J. E. Traill is appointed from the 
Reserve of Officers (A.A.M.C.) and to be Captain (pro- 
visionally), 30th June, 1941. 

The provisional appointments of Captains C. M. Burns, 
W. A. Conolly and R. Mackey are confirmed. 

To be Majors (temporarily)—Captains A. H. Gee, P. 
Gilbert, W. McP. Roberts, J. F. N. Thomas, C. M. Burns, 
W. A. Conolly and R. Mackey, 7th July, 1941, and Captain 
(provisionally), L. May, 27th June, 1941. 

To be Captains (provisionally).—Edwin Andrew Brearley, 
25th June, 1941, Charles Edward Marshall, 7th July, 1941; 
and Frank Lane Ritchie Sharp and Godfrey Harris, 8th July, 
1941. 

Southern Command. 


Third Military District. 
Honorary Captain D. A. Alexander is appointed from 
the Reserve of Officers (A.A.M.C.), 6th Military District, and 
to be Captain (provisionally), 9th June, 1941. 





DP bituarp. 


CHARLES FERDINAND MARKS. 








Dr. CHARLES FERDINAND Marks, whose death was announced 
in a recent issue of this journal, was born on September 8, 
1852, at St. Leonards-on-Sea, England. He was the son of 
the late Alexander Hammett Marks, M.D. (Edinburgh), 
F.R.C.8.1. 

Charles Marks received his early education at Epsom 
College and at Morat in Switzerland. He chose to follow in 
his father’s footsteps and became a medical student at 
Queen’s College, Galway. He graduated as Doctor of 
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Medicine of Queen’s University, Ireland, in 1874; in 1875 
he was admitted to membership of the Royal College of 
Surgeons of England and became a Licentiate in Midwifery 
of the King and Queen’s College of Physicians and Surgeons 
of Ireland. In 1902 he became Fellow of the Royal College 
of Surgeons of Ireland. Later he became a foundation 
Fellow of the Royal Australasian College of Surgeons. He 
came to Australia and during 1879 and 1880 he served as 
resident medical officer at St. George Hospital, Queensland. 
From 1880 onwards he practised at Brisbane. He acted as 


visiting surgeon to the Brisbane Hospital from 1883 to | 


1904 and held a similar appointment at the Lady Bowen 
Hospital. In 1886 he commanded the First Volunteer 
Ambulance Corps, and in the war of 1914-1918 he commanded 
the Sixth Australian General Hospital at Brisbane. From 
1882 to 1894 he was a member of the Central Board of 
Health and from 1882 to 1912 he was a member of the 
Medical Board of Queensland, being president for the last 
three years of this period. From 1886 till 1892 he was a 
member of the Legislative Council of Queensland. 


A colleague, who wishes to remain anonymous, writes: 


Charles Ferdinand Marks, M.D. of Queen’s University, 
Ireland, M.R.C.S. (England), L.M.K.O.P.andS. (Ireiand), 
F.R.C.S. (Ireland), and F.R.A.C.8S., who died at “Cushleva”, 
Camp Mountain, Brisbane, was a member of the Queensland 
Legislative Council until that body was disbanded. It is 
difficult for me to write of Dr. Marks adequately without 
appearing to exaggerate. His early Queensland life was 
spent at St. George, and after moving to Brisbane, his 
kindly temperament, manipulative skill and care very soon 
produced for him a large practice. I had the privilege of 
acting as his locum tenens on one or two occasions when 
he was away, and I was greatly struck by the affection of 
his patients, young and old, for the “dear doctor’. One 
cannot say much more, and what more need be said? 
Dr. Marks will be missed for so long as one lives to 
remember him. 





CHARLES HENRY WILLIAM HARDY. 





We regret to announce the death of Dr. Charles Henry 
William Hardy, which occurred on August 4, 1941, at South 
Yarra, Victoria. 





Gustralian Medical Board Proceedings. 





NEW SOUTH WALES. 





Tue undermentioned have been registered, pursuant to 
the provisions of the Medical Practitioners Act, 1938-1939, 
as duly qualified medical practitioners: 

Arnheim, Robin Frederick Gordon, M.B., B.S., 1941 
(Univ. Sydney), Western Suburbs Hospital, Croydon. 

Barr, Kenneth Archibald, M.B., B.S., 1941 (Univ. Sydney), 
Mater Misericordie Hospital, North Sydney. 

Callas, Constantine Peter, M.B., BS., 1941 (Univ. 
Sydney), 233, King Street, Newtown. . 

Keston, Frank Keston Cyrus, M.B., B.S., 1941 (Univ. 
Sydney), Balmain and District Hospital, Balmain. 

Marsden, Hugh Ernest, M.B., B.S., 1941 (Univ. Sydney), 
Royal Prince Alfred Hospital, Camperdown. 

Rasmussen, Leonard, M.B., B.S., 1941 (Univ. Sydney), 
Rectory Avenue, Ashfield. 

Schuller, Arthur, M.D., 1899 (Univ. Vienna), 162, Punt 
Road, Melbourne. Also recommended and approved 
for registration in terms of section 17 (2) of the 
Medical Practitioners Act, 1938. 

Stout, Edward William, M.B., Ch.B., 1935 (Univ. 
Edinburgh), c.o. National Bank of Australasia, 
Sydney. 





Corrigendum. 


Tue Registrar of the University of Melbourne writes in 
reference to the article “Bone Marrow Changes in Acute 
Infections and the Effects of Sulphanilamide on the Marrow”, 
by Dr. T. EB. Wilson, published in Tue Mepicat JOURNAL OF 
AUSTRALIA of March 1, 1941, at page 257. The Professorial 
Board of the University of Melbourne wishes it to be known 
that the work leading to Dr. Wilson's article was carried 
out by him as holder of the Alwyn Stewart Memorial and 
the R. and L. Alcock Research Scholarships of the 


university. 








jQominations and Elections. 


THE undermentioned has applied for election as a member 
of the New South Wales Branch of the British Medical 
Association : 

O’Donohue, Russell Markham, M.B., 1939 (Univ. Sydney), 
152, Lockyer Street, Adamstown. 


- 


Diary for the Wonth. 


AUG. 33.—Nisteriee Branch, B.M.A.: Hi ital Subcommittee. 

AuG. 19.—New South Wales Branch, B.M.A.: Ethics Committee. 

Aue. 19.—Victorian Branch, B.M.A Organization Subcommittee. 

Aue. 19.—Victorian Branch, B.MA.: Finance, House and 
Library Committee. 

Aue. 20.—Western Australian Branch, B.M.A.: 

Ava. 21.—New South Wales Branch, B.M.A.: Giimioal’ Meeting. 

Aue. 21.—Victorian Branch, B.M.A.: Executive. 

Aue. 22.—Queensland Branch, B.M.A.: Council. 

Aue. 26.—New South Wales Branch, B.M.A.: Medical Politics 
Committee. 

Aus. 27.—Victorian Branch, B.M.A.: Council. 

AuG. 28.—New South Wales Branch, B.M.A.: Branch. 

Ave. 28.—South Australian Branch, B.M.A.: Branch. 

Avuc. 29.—Tasmanian Branch, B.M.A.: Council. 














Mevsical Appointments: Important Motice. 


MEDICAL PRACTITIONERS are requested not to apply for any 
appointment mentioned below without having communicated 
with the Honorary Secre of the Branch concerned, or with 
Secretary of the British Medical Association, 





the Medical 

Tavistock Square, London, W.C.1. 

New South Wales Branch (Honorary Secretary, 135, uarie 
Street, Sydney): Australian Natives’ Association ; eld 


and District United Friendly Societies’ Dispensary ; Balmain 
United Friendly Societies’ D Leichhardt and 
susie Unity Megeal aa, Dianne tetas ‘one 
er Unity an tute, ‘or’ 
Street, Sydney Sydney Priemily mGocletles’ Dis- 
pensary Limited ; People’s Prudential Assurance Company 
Limited ; Phenix Mutual Provident Society. 

Victorian Branch Ceenegery Secretary, Medical Society Hall, 
East Melbourn Associated Medical Services Limited 
all Institutes o' edical Dispensaries; Australian Prudential 
Association, Proprietary, Limit ited : Federated Mutua 
Medical Benefit Society; Mutual National Provident Slab. 
National Provident Association; Hospital or other appoint- 
ments outside Victoria 

Queensland Branch (Honorary Sosretery, B.M.A. House, 225, 
Wickham Terrace, Brisbane, B.17): Brisbane Associated 
Friendly Societies’ Medical” Institute; Bundaberg Medical 
Institute. Members accepting LODGE appointments and 
those desiring to accept appointments to any COUNTRY 
HOSPITAL or position outside Australia are advised, in 
their own interesta, to submit a copy of their Agreement 
to the Council before signing. 

South Australian Branch Pe me Secretary, 178, North 
Terrace, Adelaide) : All Lodge appointments in South 
Australia; all Contract Practice appointments in South 
Australia. 

Western Australian Branch (Honorary Secretary, 205, Saint 
George’s Terrace, Perth): Wiluna Hospital; all Contract 
Practice appointments in Western Australia. 





Editorial Motices. 


Manuscripts forwarded to the office of this journal cannot 
under any circumstances be returned. mal articles for- 
warded fe publication are understood to be offered to Tu 
—— JouRNAL OF AUSTRALIA alone, unless the contrary be 
stat 
All communications should be oferensed to the gy THs 
MegpicaL JOURNAL OF AUSTRALIA, ting Hou er 
Street, Glebe, New South Wales. "Chelaphenel: MW 2651- 2.) 
Members and subscribers wr requested to notify the Manager, 
Tus MepicaL JouRNAL OF AUSTRALIA, Seamer Street, Glebe, 
New South Wales, without = of 4 irregularity in the 
delivery of this journal. The management cannot accept any 
responsibility or recognize any claim —- A out of non-receipt 
of journals unless such a notification is received within one 
mon 
SUBSCRIPTION RatTss.—Medical by and others not 
receiving THs MampicaL JOURNAL AvusTRALiIaA in virtue of 
membership of the Branches of the British Medical Association 
in the Common can become subscribers to the journal by 
applying to the Manager or A yp - Oy book- 
Subscriptions can commence at the beginning of any 
quart er and are renewable on December 31. The rates are £2 
for ‘Austratia and £2 5s. abroad per annum payable in advance. 
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